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Executive Summary

!Allot- market policies are based on an analysis of labor market trends
which defines the focus of policy Consequei*, it is critical that policymak-
ers have an accurate assessment of the labor market.

In recent years, policy discussions have been based on the "labor short-
age: or "skills mismatch," view of lahor market trends promulgated hy the
Department of Libor This lahor shortage view, based on the widely dissem-
inateo Wbrleibrce 2000 report (Johnston and Rickel; 1987), prepared by the
Hudson Institute for the Department of Labor, has been the suhject of innu-
merable press accounts and has framed recent policy discussions concern-
ing education and training.

This "labor shortage" view contends, first and foremost, that rapid
growth of high-skilled professional and technical occupations will rapidly
upscale the skill mix of jobs. This is seen as a reflection of the movement
toward a "service econonly"

The labor shortage view also contends that there will be a slow-growing
labor force (leading to an agqregate labor shortage) and that this slow-
growing lahor force will he increasingly dominated by disadvantaged work-
force entrants with low skill levels. The result of all this (many more high-
skill jobs, coupled with many more low-skill workers) will be a ski& mis-
match between available jobs and available workers.

This dew of the near future is, in most respects. either wrong or mislead-
ingwrong in that key "facts" are contradicted by available data, mislead-
ing in that key predictions are more wishful thinking than logical extrapo-
lations of existing economic trends. The consequence is a set of labor mar-
ket policies that t:1;nores significant problems such as the need to improve
the p.4 and skill levels required on the job and that ,nisdirects the focus of
educatkm and training policy

This paper provides a detailed empirical analysis of labor market trends
which suggests that the conventional "labor shortage" view is incorrect.
Our analysis ot the characteristics of future johs shows that:

* Far from an explosive growth of job skill requirements, the effect of
occupwional upgrading on job skills is actually projected to slaw (lawn
in the future to one-third to one-fourth of its rate in the recent past.

* The differences in skill and pay between expanding and shrinking occu-
pations are projected to narrow in the future, rather than widen.

* Upskilling oc:cupations due to technological change does not
appear to be widespread and, at this point, may be more potential than
actual within the U.S. job structure.

* Projected changes in the job structure shoukl slightly increase skill
requirements at the same time that they decrease conlpensation levels.

[The "skills mismatch" or
"labor shortage view"]
ignores significant
problems such as the need
to improve the pay and
skill levels required on the
job and misdirects the
focus of education and
training policy.



An exclusively "sup*
push" approach will not

produce desired
improvements in labor
market performance or

productivity.

Our analysis of labor force trends shows that:

* Slow labor force growth has been associated with increases in the unem-
ployment rate in other countries, so an aggregate labor shortage due to
slow labor force gr( wth seems implausible.

* Non-Hispanic whites, not nlinorities, will comprise the majority of
entrants to the labor market in the 1990s, comprising two-thirds of the
mtal number.

Because the "labor shortage" view is factually incorrect, it misdirects pol-
icyma'.'ers. The key error lies in promoting more training and education
for workers on the assumption that employers will be demanding a work-
force with high levels of skill and education, particularly professional and
technical workers. Based on this incorrect assumption of rapid upskilling,
the labor shortage view yields a "supply push" set of policies that empha-
sizes greater worker skills (i.e., more education and training and/or higher
immigration levels for educated workers) but no changes in the types of
available jobs. An evclusively "supply ptc,0" approach will not produce
desired inproterneras in labor market poyOrmance or productir,ity

The flip-side of a "supply push" set of policies is the omission of any poli-
cies to affect the composition of available jobs. This means no attention to
our trade and competitiveness problems nor to the need for reorganizing
work to achieve a high pert'ormance production system. Or, in other words,
the labor shortage view leads policymakers to focus only on the problems
with education and training and not on the types of jobs being created by
the economy or on how employers structure work.

The labor shortage view also ignores our recent problems with wage
and income growth. This is surprising since there was such slow income
growth in the 1980s and a dramatic fall in real wages for the three-fourths
of the workforce that lack a college degreea problem especially acute
among young male workers. Given these trends, one of the major questions
to be asked about the labor market of the 1990s is whether pay levels for
these workers in 2000 will be as high as they were in the late 1970s. Unfir-
tunately, uages an, projected to continue their sluggish growth in the 1990s
and mo; as iii the 1980s, jall for large portions of the aurqorce. We
believe a new set of policies must be put in place to restore wage growth
and to correct the wage inequalities that emerged in the 1980s.

The labor shortage view also misdirects the focus of training and educa-
tion policyThis is because the focus on and overstatement of the increasing
number of professional and technical jobs has led to an overemphasis on
college education. In fact, even an optimistic view of the labor market sug-
gests that, «t most, 30 percent of the future labor force will need a college
degree, up from about 25 percent in the mid-1980s. Moreover, employment
projections suggest that there will be a surplus of college graduates,



In our view, therefore, the point of improving workforce skills should
not be to "match" the skills required for an improbable future explosion of
professional/technical and other high-skill jobs, hut rather to provide a solid
base of workforce quality upon which high performance work reorganiza-
tion can be pursued. This approach makes training and education policies
into active policies that might alter our growth path rather than reactive
policies that passively adapt to existing or expected jobs, as in the conven-
tional "supply push" orientation.

Moreover, this approach nukes clear that, far from producing more col-
lege graduates, the bigger and mom important challenge is to improtie the
jobs, pay and skilLc qj the noncolkge-eduatted wtrkjbrce This is because
our future productivity and pay levels will depend primarily on pay and
performance in the types of jobs noncollege-educated workers currently
hold and only partially on moving the workforce into new professional or
technical jobs. Tr ining policy should therefore focus on these broad seg-
ments of the workforce, so that those workers are able to achieve skili
levels adequate to support high performance work reorganization.
Approached in this wq, broad upgrading of worker skills, coupled with
policies that encourage employers to utilize a higher skilled, more empow-
ered workforce, can become a constituent part of a policy mix favoring a
"high skill path" for the U.S. econonw as a whole.

The point of improving
workforce skills should not
be to "match" the skills
required for an improbable
future explosion of
professionel/technical and
other high-skill jobs, but
rather to provide a solid
base of workforce quality
upon which high
performance work
reorganization can be
pursued.



[The "skills mismatch"
view alleges that] the labor

forte will be increasingly
dominated by

disadvantaged setidorce
entrants with low skill

levels while, at the same
time, the skill levels ot

jobs to be tilled will
increase substantially.

Introduction

Labor market oolicies are based on an analysis of labor market trends
which defines 01., focus of rt)licy. Consequently, it is critical that policymak-
ers have an accurate assessment of the labor market.

In recent years, policy discussions have been based on the "labor short-
age," or "skills mismatch," view of labor market trends promulgated hy the
Department of Labor In November 1990, Roberts Jones, Msistant Secretary
of Labor Employment and Training wrote,

M we look ahead to the next ten years, businesses throughout the U.S.
will come face to face with a severe shortage of qualified workers. Even
as high levels of unemployment persist in certain sectors of our society,
the need for better educated, more capable employees will intensify'

In the words of Elizaheth Dole, :..)rmer Secretary of Labor, "America faces
a worktbrce crisis" where there is a diminishing number of people eligible
and qualified "Icir the ever-increasing compkxity of jobs in our economy"

Department of Labor, 1990, p

This labor shortage view based on the widely disseminated Wbrkibra,
2000 report (J)hnston and Packer, 198W'), prepared by the Hudson Institute
for the Department of Labor, has been the subject of innumerable press
accounts and has framed recent policy discussions concerning education
and tmi.ling.2

There are several key elements to the analysis underlying the "Ial-x)r short-
age" view One the one hand, rapid growth of high-skill professional and
technical occupations is said to be rapidly upscaling the skill mix of jobs. This
is seen as a reflection of the movement toward a "service ewnonly"

On the other hand, the economy will face a "labor shortage," a shortage
with two dinlensions. The first dimension will be an agqregate labor slmrt-
age, due to a slow-growing labor force. The second dimension of this labot
shortage will be a specific shortage of workers with adequate levels of skill
and education. This is because the labor force will be increasingly dominated
hy disadvantaged workfbrce entrants with k)w skill levels while, at the same
time, the skill levels of jobs to be filled will increase substantially The result
will be a skills miSmatch between available jobs and available workers.

There is only one problem with this scenario: it is not likely to happen. In
fact, this account of the near future is, in most respects, either //row or mis-
leading: wmng in that key "facts" are contradicted b% available data, mis-
leading in that key predictions are nu we wishful thinking than hgical
extrapolations of existing economic trends. The cinsequence is a set of
labor market p( )licies that 4;nores s:gnificant problems such as the need t. )
impr( we the pay and skill levels required on the job and that misdinus the
kicus of educatk mai and training policy



This paper provides a detailed empirical analysis of labor market trends
which suggests that the conventional "labor shortage" view !-' incorrect
Our analysis of the characteristics of future jobs shows that:

* Far from an explosive growth of job-skill requirenlentS, occupational
upgrading of job skills is actually projected to slow down in the future to
one-third to one-fourth of its rate in the recent past.

* The differences in skill and pay between expanding and shrinking ,ccu-
patkmis are projected to narrow in the future, rather than widen.

* Jpskilling within occupations due to technological change does not
appear to be widespread and, lu this point, may be more potential than
acual within the U.S. job structure.

* Projected changes in the job structure should slightly increase skill
requiremems at the same time that they decrease compensation levels.

Our analysis of labor force trends shows that:

* Slow labor force growth has been as.sociated with increases in the unem-
ployment rate in other countries, so an aggregate labor shortage due to
slmv labor force growth seems implausible.

* Non-Hispanic whites, not minorities, will dominate entrance to the labor
market in the 1990s, comprising two-thirds of total entrants.

Because the "labor shortage" view is factually incorrect, it misdirects pol-
icymakers. The key error lies in promoting more training and education
for workers on the assumption that employers will be demanding a work-
force with high levels of skill and education, particularly professkmal and
technical workers. Based on this incorrect assumption of rapid upskilling,
the labor shortage view yields a "supply push" set of policies that empha-
sizes greater worker skills (i.e., more education and training or higher
immigration levels for educated workers) but no changes in the types of
available jobs.3 In Our view, an exclusively "supply push" set of policies will
not be effective,

The flip side of a "supply push set of policies is the omission of any poli-
cies to affect the compt)sition of available jobs. This means no attention to
our trade and competitiveness problems and the need for reorganizing
work to achieve a high perti mance production system. Or, in other words,
the labor shortage view leads policymakers to focus on/v on the problems
with education and training 'and not on the types tf jobs being created by
the economy or on how employers structure work.

Far from an explosive
growth of job skill
requirements, the effect of
occupational upgrading on
job skills is actually
projected to slow down in
the future to one-third to
one-fourth of its rate in the
recent past.



[The focus on professional
and technical jobs] has led

to an overemphasis on
college education. The

bigger and more important
challenge is to improve the
jobs, pay and skills of the

noncollege-educated
workforce.

The labor Fhortage view also ign()Fes Our recent problems with wage
and inconle growth. This is surprising since there was such slow income
gmwth in the 1980s and a dramatic fall in real wages for the threotburths
of the workforce that lack a college degreea problem especially acute
among yowig male workers. instance, the wage of a young, highschoc
educated man with less than five years experience was 18 percent less in
1987 than in 1979 and equal to the earnings of a comparable worker in
1963. Moreover, the hourly compensatkm of nonsupervisorv workers
(alx )ut 80 percent of the wage and salaried workfiwce) fell 0.6 percent
annually between 1979 and 1988 (see Mishel and Frankel, 1990). Given
these trends, one of the major questions to be asked ab(mt the lab( w market
of the 1990s is whether pay levels for these workers in 2000 will be as high
as they were in the late 1970s. We believe that a new set of policies must be
implemented to restore wage growth and to correct the wage inequalities
that emerged in the 1980s.

The labor shortage view also misdirects the tbcus of training and educa-
tional policy, This is because the focus on and overstatement of the gn)wth
of professional and technical jobs has led to an over.emplusis on c()Ilege
educatk )n. In fact, even an optimistic view of the labor market suggests that,
at most, 30 percent of the future labcr force will need a college degree, up
from about 25 percent in the mid-1980s. Moreover, emphyment pmjec-
tions suggest that there will be a surplus of college graduates.

Thus, the bigt;er and InOre invariant chalk? 1,(4e is to implynv thephs,
and skills (Pk, noneolleqe-educated Imrklbrce. Our future productivity and
pay levels will depend primarily on pay and perfiwmance in the types of jobs
that currently exist and will only partially ,epend on moving the workforce
into new professional or technical jobs. Training policy needs to focus on
these broad segments of the w(wkfiwce, so those workers can achieve skill
levels adequate to support high perfornlance work reorganization.



Methodology

Assessing whether there are or will be 'lab( w sluirtages- and/or "skill
mismatches- necessarily means examining changes in the quantity and
quality (lithe available workforce (the supp/r side) as well as changes in the
quantity and quality of available jobs (the demand side). An overall, or
aggregate, labor slit wtage is typically indicated by km. overall unemphiy-
ment. Whether this will occur depends not only on the Face of lal)or force
grt nth but also on the pace at whidi emph iyers will he hiring workers. A
"skills mismatch- can be said to exist NN'llen job-skill requirements exceed
the skills of the available workfiwce. Whether a "skills mismatch" devehips
depends on whether there is an exph)sive grt)wth in skill requirements
while the quality (if the workfiwce grows niodestk, reniains constant, or
declines.'

Ow discussion )(expected lab( W market trends relies on the Bureau of
Labor Statistics (13LS) biannual employment projectfims. 'ffiere are several
reasons for this. One is that nearly every analysis and journalistic treat nieft of
the future labor market is based on the BLS pnlections, including Wbrk/i»-a,
2000.We believe that many of the implications drawn from the BLS data in
these analyses are incorrect or misleading because the analyses are either
technically flawed or examine the future without any historical context.

A second reason for using the BLS pnlections is that tliey are pn )fession-
ally and competently prepared, although subject to the same difficulties that
beset any hnig-terni economics pmjection. The BLS pn )jectit His should be
onisidered the "best guess- of the accumulated knowledge of roughly St)
analysts with expertise ranging fn)ni macroeconomics and denu)grvhic
trends to the technological and market fiwces affecting specific occupatfi ins
and industries. We rely primarily on the BLS projections of industrial and
Occupational employment gmwth (and actually take exceptk )11 to the inde-
pendently projected trend in wages). In doing so, we assume that relative
skill and pay levels in 1988 will be maintained in the future.'

()ur examination ()I the oinventional wisdom is done in three stages. In
the next section we analyze the demand side of the labor market-4e. the
changes in the skill requirements ot' johs in the recent past ( 19"3 to 1986)

as NN.ell as those anticipated by :lie BLS's emph)yment projecti(ms kw the
year 2000. We then turn to an analysis ()I the expected trends in lab( w sup-
plyi.e.. the quantity and quality of the future wtwkfiw('e. The secti()n ,)11
wage and income trends broadens the inquiry to examine recent and
expected trends in wages and inomies in order to assess whether future
trends will remedy the labor market prtiblons that emerged in die 1980s.

We oinclude with an examination of the IN ilicv implications of our analysis.

Whother a "skills
mismatch" develops
depends on whether there
is an explosive growth in
skill requirements.



Our conclusion is that skill
requirements will rise in

the 1990s due to shifts in
the occupational structure,

but at a modest rate that
is significantly less than
that of the 1973-1986

period. Moreover, there is
no evidence that skill

upgrading within particular
occupations will be large.

Demand: Trends in Skill Requirements

To know whether there will be a "skills mismatch" requires an assess-
ment of the skills required for the jobs that one anticipates will be available.
This section examines the changes in skill requirements implicit in BLS
employment projections. However, to know whether the expected increase
in skill requirements is "explo.sive," large, or just modest, one needs a yard-
stick. We will use the changes in skill requirements in the 1973 to 1986
period as our point of comparison.

Our conclusion is that skill requirements will rise in the 1990s due to
shifts in the occupational structure, but at a modest rate that is significantly
less than that of the 1973-1986 perkx.I. Moreover, there is no evidence that
skill upgrading within particular occupations will be large, though it seems
likely that more jobs will require threshold levels of literacy and numeracy
The implication of these findings is that there is little empirical support for
one aspect of the "coming skills mismatch" hypothesis: an explosive gruNth
in skill requirements.

Characterizing the Job Structure
To analyze the characteristics of jobs (their skill and pay levels), we clas-

sify changes in the job structure along three dimensions. First, job charac-
teristics are partially driven by changes in the occupational composition of
employment, such as a shift from manual to technical/professional jobs.
Since jobs within a particular occupation will differ depending on their
industry attachment, a second important dimension is the industrial com-
position of employment. The last dimension is changes in the skill content
or pco, level of work in a particular occupational/industrial category. This
dimension reflects, for instance, the degree to which the skill level of super-
market cashiers, blue-collar manufacturing workers, or stock brokers grows
over time. As it turns out, change in the skill content of particular jobs is
probably the most important (certainly the hardest to measure) dimension
of the job structure.

The three dimensions of the job structure are illustrated in Table 1,
where the private economy is divided into two industrial sectorsgoods
production and service production--and fimr occupatkmsexecutive/
technical/professional, clerical/sales, blue collar, and service. The skill
requirements of jobs are proxied in this table by the educational level of the
workers in the particular occupational/industrial category Rty levels are
also presented.

As demonstrated in bble 1, while professional/technical jobs require
more education and provide higher pay than jobs in other occupations, the
educational levels of Occupations are roughly the same within each indus-
trial sector Because of a greater proportion of technical/professional jobs,
the educational requirenlents of service sector jobs as a whole are some-
what higher (13 years versus 12.2 )vars).



TABLE 1

Pay and Edusation Level by Occupation and industry, 1988

Goods Service All

Occupation Producing Producing Sectors

rxecutive, Technical, Professional
Employment Share 4.1% 21.9% 26.0%
Hourly Compensation $26.45 $22.16 $23.10
Mean Education (years) 14.7 14.9 14.8

Clerical/Sales

Employment Share 3.4% 27.0% 30.4%
Hourly Compensation $13.75 $11.46 $11.80

Mean Education (years) 13.0 13.0 13.0

Blue Collar
Employment Share 16.1% 11.1% 27.2%

Hourly Compensation $15.46 $12.82 $14.35
Mean Education (years) 11.4 11.7 11.5

Service
Employment Share 0.3% 16.1% 16.4%
Hourly Compensation $13.24 $7.01 $7.16
Mean Education (years) 10.9 11.5 11.5

All Occupations
Employment Share 23.9% 76.1% 100.0%
Hourly Compensation $17.21 $13.12 $14.28
Mean Education (years) 12.2 13.0 12.8

Source: Tabulations of Current Population Survey Earnings File (1988) for private nonagricultural
wage and salary workers. Pay data from Employment Cost Index, March 1989.

However, regardless of occuplItion, goods production johs pay much l)et-
ter than service production jobs Consequently, shifts in both the occupa-
firmal and industrial composition of jok will affect skill requirements and
pay levels. Interestingly, as we will stress helm; a shth of jobs to occupa-
tions requiring more education, such as from blue collar to clericksales
jobs, can lead to a more educated workforce that is paid less if the shift is
also from goods to service production.

Finall; changes in the third dimension, sleill content, should he consid-
ered as changes over time in the skill levels within the eight industrial/
occupational categories.

We apply this framework in the remainder of this section to determine
past and expected changes in skill requirements. First, we evaluate the rela-
tive importance of occupational and industrial empk)yment shifts on pay
levels and educatkmal requirements. Wethen turn to a mare detailed analy-
sis of the effect of occupational change on seven different measures of skill
as wdl as different measures of educational requirements. Last, we review
the evidence on shifts in job content.

Inhere is little empirical
support for one aspect of
the "coming skills
mismatch" hypothesis: an
explosive growth in skill
requirements.



Employment shifts toward
low paying industries have

lowered compensation
more than the shift to

higher paying occupations
has raised compensation.

Industrial Versus Occupational Shifts
bble 2 provides data which allow us to assess the relative importance of

industrial shifts (e.g., the rising importance of services) and occupational
shifts (e.g., the rising importance of white-collar professional/technical jobs).
Specif1ca4, the data show the efkct of changes in the distribution of j;)bs
among occupations and industries on hourly wages and compensation
(wages and fringe benefits) and required educational levels in recent 'ears,
as well as the effects anticipated by BLS employment projections. For
instance, changes in the industrial distribution of employment lowered
hourly compensation between 1973 and 1979 by 0.99 percent which, in
terms of a rate of change over ten years, is a decline of 1.65 percent.

Several important conclusions regarding the effect of occupational and
industrial mix on pay "Nels emerge from lable 2. In the past, employment
shifts toward low paying industries have had an equal or more negative
effect on overall compensation than the positive contribution of the shift to
higher paying occupations. An analysis of hourly wages (ignoring fringe
benefit:,) would not capture this result because it would not take into
account the t'act that pay differentials between industries are iamer for com-
pensation than for wages anf! that pay differentials between occupations
are smaller for compensation m- wages.

TABLE 2
Effect of Industry and Occupation Employment

Shifts on Pay and Education, 1973-2000

BLS Projections

Pay and Education 1973-1979 1979-1986 1986-2000 1988-2000

(Ten-Year Rates of Change)*

Industty Shift Effects

Hourly Wages 1.15% 2.22% 0.97% 0.80%
Hourly Compensation 1.65 3.20 1.42 1.17
Ethication 0.45 0.55 0.27 0.24

Occupation Shift Effects

Hourly Wages 2.02% 2.74% 0 .450/0 0.56%
Hourly Compensation 1.67 2.18 0.24 0.37
Education 0.85 1.11 0.34 0.38

* The data have been converted to ten-year rates of change to facilitate comparisons of these time
periods which are of different length: the change if the annual rate of change in these time periods
had continued for ten years.

Source: Authors' calculations. See Appendix for details.



One startling conclusion is that the two I3LS projectk .ns to the year 2000
show zut extremely modest, if not inconsequential, efkvt 4 Occupational
shifts on hourly compensation, raising compensation by just 0.24 to 0.37
percent over a ten-year period. This positive contribution of the expected
shift to higher paving occupations over 12 or 14 years is less than the
annual decline of real hourly compensation fr most workers in each year
of the 1980s (e.g., real average hourly earnings fell 0.8 percent in 1989).
Moreover, the negative consequences of the expected shift to low paying
industriesa reduction of hourly compensat km by 1.2 to 1.4 percent over
the ten-year periodis three to five times larger than the positive benefits
of expected occupational changes.

These results allows us to put the findings of Wbrkfonx 2000 in Nrspec-
five. The analysis of changes in the job structure focused solely on Occupa-
tional shifts and concluded that:

... the jobs created between 1987' and 2000 will be substantially different
from those in existence today. A number of jobs in the least-skilled job
classes will disappear while high-skilled professions will gn Av rapidly
Overall, the skill nìi of the economy will he moving rapidly upscale, with
most new jobs denlanding more educatkm and higher levels of language,
math, and reasoning skills (k)hivton and Rtcker 1987, p. 96),

A later section reviews in detail the anticipated change in skill require-
menr due to increased emplovnlent in "high-skilled pn)fessions" and other
occiipatkmal changes. Here we can assess the effect of occujutional changes
(m1 pay levels. Of overriding significance is that il I of the changes described
in WorOmve 2000 amount to an increa.se in overall compensation levels of
less than 0.5 percent over 12 to 14 years; hardly a trinsk)rmation of the job
structure or a "rapH upscaling," Moreover the expected occupatkmal
changes will have a smalle ,. elk.ct on the job structure over the next 12 to 14

years than the effect occupakmal changes have had in the pa.st 13 years
(roughly 0,4 percent versus 2.5 percent). Or in other words, the "rapid
upscaling" to "high-skilled pmfesskms" predicted in Wbrkfinve 2000 will
actually represent a slouziouw in the wage effect of occupatkmal upgrading.

Meanwhile, the Wbrkfiove 2000 analysis ignores the Imre consequential
shift to lower paving industries. The net result of the industrial and occupa-
tional employment shifts will he to louvr pay levels. Equally critical, the
Whiybrce 2000 analvsk ignores what has happened to average pay levels:
the wages of most workers have declined in the 1980s. This issue will he
analyzed in detail in the last sect km.

Table 3 pnwides limiter insight into recent conTositional shifts lw
dec(mlp( king the "shift effects" into the underlying factors which drive
them: the pay diaTences between expanding and shrinking occupations
(or industries) and tlie rate at which empk)yment is shifting between occu-
pations (or industries). The larger the pay differences between expanding
and shrinking units and the employment shifts between units, the greater
the effect of ally compositional shift on average pay will be.
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BLS projections imply a
slowdown in occupational
change and a shift to less

upscale occupations.

TABLE 3

Pay Levels of Expanding arid Shrinking Occupations and Industries

Hourly Wages
(1) Expanding
(2) Shrinking
(3) Ratio-((1)/(2))

Hourly Compensation
(1) Expanding
(2) Shrinking
(3) Ratio-((1)/(2))

Hourly Wages
(1) Expanding
(2) Shrinking
(3) Ratio-((1)/(2))

Hourly Compensation
(1) Expanding
(2) Shrinking
(3) Ratio-((1)/(2))

Industry Employment
Occupation Employment

BLS Pmjections

1973-1979 1979-1986 1986-2000 1988-2000

Pay in Expanding and Shrinking Industries

$ 9.71
11.35
0.799

$13.07
16.35
0.799

$ 9.37
11.72
0.799

$12.42
17.10
0.723

$ 8.98
11.19
0.803

$11.90
16.34

0.728

$ 9.24
11.35

0.814

$12.25
16.48

0.743

Pay in Expanding and Shrinking Occupationo

$12.11
8.21
1.48

$16.31
11.86

1.38

$12.97
8.90
1.46

$ 9.86
8.31
1.19

$17.35 $13.14
12.86 11.89

1.35 1.11

Ten-Year Rate of Compositional Shift*

7,7% 9.6% 4.4%
5.4 7.0 3.2

$11.28
9.15
1.23

3.8%
2.7

* The rate of compositional shift is the shares of employment shifted among the occupations and
;ndustries, indicating for instance that shrinking industries lost x percentage points of employment
to the expanding industries.

Source: Authors' calculations. See Appendix for details.

This decomposition shows that the expected skmdown in the effet
occupational upgrading (shown in Table 2) is due to the fact that the BLS
expects occupational shifting to occur at a slower raw than in 1973-1986
aid because the pay differences between expanding and shrinking occupa-
tions are much smalWr (1.11 or 1.15 versus 1.35 or 1.38) than in the past!)
That is, the BLS projects a skmdown in the amount of change and the occu-
pations to which the workforce is being "upscaled." On the other hand, the
future industrial shift effects on pay levels are expected to be smaller than
in recent years only because less shifting is expected and not because the
industries to which employment is shifting are relatively better paying.

In contrast to our results for pay levels, the effect of hoth industrial and
occupational employment shifts has been to raise educational levels (revis-
iting Tble 2). However, the effects are rather small. Even the largest rate of
change found in the table 04 occupati(nal shifts in the 1979-1986 period)
implies raising the average educational attainment over ten years from the

1 2
1 ?



1988 average of 12.76 years to just 12.90 years in 1998. The projected shift
in the occupational employment mix necessitates an even smaller increase
in educational requirements, a rise of just 0,04 extra years of schooling over
ten years. This increase in educational levels can be accomplished if those
entering the labor force have on average onefourth of a grade level more
education than those retiring from the labor force.

These results point out the disjuncture between changing educaConal
requirements and pay levels. AN we have seen, changes in the composition
of jobs continue to lead to jobs which demand more educated workers but
pay less. This is the consequence of the fact that skills are not rewarded
equally in all parts of the economy and that workers in some sectors--
particularly manufacturingearn industry "premiums" or "rents" (Dickens
and Ling, 1988; Katz and . timers, 1989). Howell and Wolff (forthcoming)
show that the correlation between earnings and skill or educational levels
is particularly weak for production and nonsupervisory workers (over 80
percent of all workeN).

Given this disjuncture between pay and skill levels, one should be cau-
tious about studies which ignore wage trends and focus solely on skili
trends and then conclude, as does Workforce 2000, that jobs of the future
will be far "better" than current jobs. After all, mast workers are at least
equally concerned about their pay on the job as about the skills required of
them. For this reason, we will use the last section to examine trends in
incomes and wages.

We now turn to an examination of the effect of occupational employment
shifts on educational and skill requirements.

The Effect of Occupational Shifts on Skill
and Educational Requirements

The preceding section suggests the wisdom of considering both indus-
trial and occupational shifts when analyzing the effects of structural change.
In this section, howevet; we will restrict our analysis of structural change to
the effects of shifts in the occupational structure. We do this so that we may
directly confront the most commonly cited evidence in favor of massive
upskilling of the job structure This evidence, coming from BLS analyses of
occupational change (especially the Workfoice 2000 report) is entirely
about occupational shifts. Thus, we too, confine our analysis to occupational
shifts and show that, even on this relatively favorable terrain, the claims of
the conventional wisdom do not hold up.

Perhaps the most widely cited data on job upskilling are the folkiwing
from the Workforce 2000 report. While only 22 percent of jobs in 1984 (the
base year used in the report) required a college degree, 30 percent of the
new jobs created baween 1984 and 2000 will require such a level of edu-
cation. The same trend is observed by looking at direct job-skill require-
ments in the language, math, and reasoning areas.' The new jobs in the fast-
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[The data underlying the
Workforce 2000 analysis

show that] the average
skill score is projected to

rise to only 3.17 by the
year 2000. This is an

increase of just 0.111 or
3.6 percent over the

sixteen-year penod, hardly
a massive upgrading of

job skills.

est growing occupations have the highest skill ratings in all three areas,
while those in slow growing Occupations have medium skill ratings, and
jobs lost in declining occupations have quite low skill ratings (Worl4brce
2000, p. 99, Tables 3-9). And, averaging across skill areas, 41 percent of
new jobs will he in the three highest skill categories, compared to only 24
percent in such categories today (Workforce 2000, p. 99).

There are two key problems with these data. First, since infornlatkm is
provided on only particular parts of the job structure (i.e., new jobs, fastest
growing occupations), there is no way to predict the impact of this future
job upskilling. Second, since no historical yardstick is provided, it is difficult
to judge whether this expected increase in job skills will be large, modest,
Or of little consequence.

Consider, for example, the data provided abc we on the skill and educa-
tional requirements 91: "new" jobs (i.e., the net additions to the job stnic-
ture). They seem impressive but, by themselves, they do not tell us whether
the job structure as a whole will he substantially upskilled This depenc& on
the relative lvelOt f these new jobs wfthin the otoull job structure To find
intbrnlation on this issue, we are forced to turn to the technical appendix in
the WorkfiNve 2000 report (Jaffe, 1987), which was not distributed with the
original report and is not widely available.

Results based On information from this technical appendix are shown in
Table 4. These data show that the average level for language skills (General
Educational Development-Lulguage or GED-L) in 1984 was 3.06, about the
middle of the scale for that item. However, despite the relatively high skill
levels of many of the new jobs, the average skill score is projected to rise to
only 3.17 by the v 2000. This is an increase of just 0.11, or 3.6 percent
over the sixteen-. period, hardly a massive upgrading of job skills.
Looked at on an annual change basis, in fact, this works out to an increase
of only about 0.2 percent pec year Thus, while the Hudson Institute figures
do indicate some increase in skill requirements in the future, this increase
will be quite modest and occur very slowly

At least three reasons tbr this rather modest increase can be identified.
The first is that the wnount of shifting taking place in the occupational
structure is not very high. Ati shown in Table 4, when we look at all the
occupations which are increasing their s/xire of employment (which is how
shifting takes place), the total increze in these occupations share of
emplovnlent is just under six percentage points, balanced by the six per-
centage point loss suffered by decreasing-share occupations. In other
words, if we think of the U.S. as an economy with 100 jobs, after the end of
16 years, six people will have moved out of the decreasing-share occupa-
tions (which are relatively low-skill) into the increasing-share occupations
(which are relatively high-skill). Considering the length of time involved,
this fltiotint of shifting is hardly overwhelming.



TABLE 4
Analysis of Wodforce 2000 Data

1984 2000

Change, 1984-2000

Amount Percent

Employment 105.0
(millions)

131.0 26.0 24.8%

Average GED-L 3.06 3.17 0.11 3.6%

Occupational Analysis'

Number of Change in: Average
Occupations Employment Share GED-L

1. By Change in Employment Lett:

a. Increasing 20 27.2 3.6
b. Decreasing 5 1.2 1.9

2. By Change in Employment Share

a. Increasing 13 20.9 + 5.96 3.9
b. Decreasing 12 5.0 5.96% 2.0

The Workforce 2000 analysis is based on 25 occupational groups aggregated up from a detailed
occupational classification used by BLS in its projections which, in turn, is based on the classifica-
tion used in the Occupational Employment Statistics (OES) survey.

Source: Authors' calculations based on Jaffe (1987), Table 17.

Second, while the most highly skilled occupational groups are generally
the astest growing, the weight of thesc groups within the job structure as a
whole is relatively small. For example, the data in the Wbrkforce 2000 tech-
nical appendix show that the five most highly skilled occupational groups
(which include the three fastest growing groups) will provide just 10.6 per-
cent of the new jobs added to the economy between 1984 and 2000 and,
even hy the 'ear 2000, will constitute only 6.1 percent of the job pool.
Thus, the shift toward highly skilled jobs is not massive.

Final4; the trend toward relatively high-skill johs has by no means been
uniform. In fact, it has been partially counterbalanced by a shift toward rela-
tively low-skill jobs. For example, it is the service occupations, dominated
by low-skill occupations such as cooks, waiters, household workers, janitors,
security guards, and the like that will make the largest contribution to total
employment growth between 1984 and 2000. By itself this occupational
group will provide almost one-quarter ( 23 percent) of the new jobs added
to the econonly in the sixteen-year period and constitute 16.8 percent of:the
overall job pool in the year 2000. The growth of this occupational group
will actually make a negative contribution to overall skill level growth
since the average language skiII rating (GED-I.) for this group is 2.6, sub-
stantially bek iw the 3.1 average for the overall job structure in 1984, and
the group will grow faster than average.

Mr five most highly
skilled occupational groups
will provide just 10.6
percent of the new jobs
added to the economy
between 1984 and 2000
and, even by the year
2000, will constitute only
6.1 percent of the job
pool. Thus, the shift
toward highly skilled jobs
is not massive.



Without an historical
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both the BLS and
Workforce 2000

analysesit is impossible
to know whether the

amount of future
upgrading is greater, the

same, or even less than in
Me past.

The argument presented above suggests that meaningful assessments of
skill upgrading depend on taking all the various relevant factors into
account (i.e., the total amount of shifting, the relative weight of fast-growing,
high-skill occupations, countervailing growth trends among low-skill occu-
pations, etc.). Therefore, skll upgrading cannot be assumed to be high sim-
ply because high-skill occupations are generally growing faster than low-
skill occupations. The weaknesses of such an approach are further ilkis-
trated by the following data from a recent Bureau of Libor Statistics article
(see Table 5), data which are said to suggest significant educational upgrad-
ing of the job struaure. These data are presumably the basis for the state-
ments by BLS spokespeople that there will be "vast changes in the skills
that will be required for the jobs of the future" and "[O]ur projections also
suggest that the Fastest growing jobs will be those which require a consider-
able amount of technical, professional, and managerial training. It seems
clear that we may indeed face an economy in the future that will have spe-
cial needs for workers with skill and training."9

This table indeed suggests that there is some educational upgrading
going on. But Mtge is no uary of telling from these data how substantial this
upgrading is because no quantification 1MS attempted nor any yardctick
applied. For example, these data were not used to produce weighted aver-
ages of educational attainment in each year, to give a sense of how much
upgrading is expected to take place relative to recent historical experience.

TABLE 5

Employment Shares in Broad Occupational Clusters by Level of
Educational Attainment, 1986-2000, Moderate Alternative

Change

Occupational Cluster 1986 2000 1986-2000

Total 100.0% 100.0%

Group II (High Education) 25.1 27.3 + 2.2

Group 112 (Medium Education) 40.8 40.0 0.8

Group 1113 (Low Education) 34.0 32.7 1.3

1 Includes: management and management-related occupations; engineers, architects, and survey-
ors; natural scientists and computer specialists; teachers, librarians, and counselors; health diag-
nosing and treating; other professional specialists; and technicians.
2 Includes: salesworkers; administrative support, including clerical; blue collar worker supervisors;
construction 'rades and extractive workers; mechanics and repairers; and precision production and
plant systems workers.
3 Includes: service workers; agriculture, forestry, and fishing workers; machine setters and opera-
tors; hand workers, transportation, and material moving workers; and helpers and laborers.

Source: Silvestri and Lukaciewicz (1989), Table 8.



The data presented previously (see Tables 2 and 4) suggest that projected
occupational shifts in the job structure appear likely to produce only mod-
est increases in job-skill recluirements. This is reason enough to he skepti-
cal of the conventional wisdom on occupational upgrading. But, as we
emphasize repeatedly in this report, it is necessary to have a point of histor-
ical comparison when assessing structural trends. Without such a -ard-

stickabsent from both the BLS and Whr 'Vora, 2000 analysesit is
impossible to know whether the amount of upgrading is greater, the same,
or even less than in the past. As we show later in this section, the use of a
historical yardstick has a very large effect oh interpretations of projected
skill changes.

To understand the historical background of changes in job-skill levels, we
first present data from an important recent study by D. R. Howell and E. N.
Wolff (forthcoming) on skill changes in the U.S. economy between
1960-1985. Their study k)oks thoroughly at the influence of both industrial
and occupational shifts on skill levels during this period, using a job struc-
ture matrix of 267 occupations and 64 industries. One of the critical findings
from this research vvas that, while structural upgrading of job-skill levels took
place in each decade (1960-1970, 1970-1980, 1980-1985), the rate of
increase dedined substantially otvr time. For example, the "substantive com-
plexity" of jobs went up 0.69 percent per year in the sixties, 0.46 percent per
year in the seventies, and only 0.28 percent per year in the eighties (see Table
6), split about evenly in each decade between occupational and industrial
shift effects.1`) These results hardly suggest an impending explosion of skill
upgrading due to structural change.

TABLE 6

The Effect of Industry and Occupation Employment Shifts
on Substantive Complexity of Jobs, 1960-1985

Time Annual Rate Ten-Year Rate Industry Occupation

Period of Change of Change* Component Component

(percent) (percent) (percent) (percent)

1960-1970 0.69% 7.1% 55.2% 44.8%

1970-1980 0.46 4.7 44.6 55.4

1980-1985 0.28 2.8 49.9 50.1

The data have been converted to ten-year rates of change to facilitate comparisons of these time
periods which are of different length: Ole change if the annual rate of change in these time periods
had continued for ten years.

Source: Howell and Wolff (forthcoming, April 1991), Tables 3 and 8.

IRJeseatch shows that
while job-skill upgrading
took place in each decade
(1960-19701 1970
1980, 1980-1985), the
rate of increase declined
substantially over time.



These data show clearly
that not only is the effect

of future occupational
shifts on skiff levels likely

to be modest, but also that
this effect will be smaller

than in previous
time periods.

McGranahan and Ghelfi (forthcoming) also investigate the recent
(19-'0-1988) effects of industrial and occupational shifts on skill levels of
jobs (though using educational attainment, rather than DOT scores, to mea-
sure skill). They also find a slowdown in skill upgrading from these shifts
over time.

Based on recent historical trends, then, one would expect the amount of
occupational upgrading in the 1990s to be less than that in the 1970s and
1980s, rather than more. This expectation was confirmed by our compari-
son of historical changes in skill levels (1973-1986) with projected future
changes in skill Jevels (1986-2000 and 1988-2000.), presented in Table 7.'1
lo ensure that we would not miss any possible evidence of an explosion in
skill requirements, we looked at a very w1de range of skill measures: seven
direct measures of skill from the Dictionary of Occupational Titles (DOT),
the proxy skill measure of years of schooling required, as well as the level
of education required, using four different educational categories.

These data show clearly that not only is the effect of future occupational
shifts on skill levels likely to be modest, but also that this effect will be
smaller than in previous time periods. That is, when the 1973-79 or
1979-1986 change rates are compared to the projected change rates for
1986-2000 and 1988-2000, the future change rates are typically around
one-third to one-quarter of the historical rates. For example, skill levels in
data handling went up at a ten-year rate of 4.01 percent between 1973 and
1979 and a rate of 5.07 percent between 1979 and 1986, but are projected
to rise in the future at rates only about one-third the 1973-79 rate and just
one-quarter the 1979-1986 rate.

The patterning is similar for the other skills, though the rates of change
are uniformly more modest than for handling data. (The one exception is
for handling things, a physically-oriented skill whose 1973-79 rate of
,:hange was actually slower than projected future rates of change. But here
skill levels are going down, rather than up.) We see modest rates of change
in the latter part of the 1970s, a slight acceleration in the first part of the
1980s (in contrast to Howell and Wolff, who observed a continued slow-
down''), and then dramatically smaller projected rates of change from the
late 1980s to the year 2000. The trend line in these data flatly contradicts
the popular notion that occupational upgrading will produce a future
explosion in job-skill requirements.' 3

Further insight into the future slowdown in occupational upgrading may
he gained from the data in Table 8. These data, for the historical periods
1973-79 and 1979-1986 and the 1986-2000 and 1988-2000 projections,
compare the skill and educational requirements of expanding occupatkms
to the requirements for shrinking occupations. While, as we would expect,
skill/educational requirements in expanding occupations are higher in all
time periods than requirements for shrinking occupations, the skill gap
betuven expaiulnig and shrinking occupations is projecwd to nan-ow in
the JUture.1
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For example, in the 1973-79 period, the data handling skill require-
ments of expanding occupations were 3.57 on a six-point scale, compared
to only 1.16 for declining occupatkms. This meant that data handling
requirements were over three times as high for expanding as declining
occupations in this time period. Similarly, in the 1979-1986 period, data
handling requirements were two and one-half times higher in expanding
occupations than in shrinking ones.

In contrast, the projectkms show much smaller gaps between expanding
and shrinking occupations in the future. For 1986-2000, the data handling
requirements for expanding occupations are 3.37, compared to 2.28 for
declining occupations, producing a ratio of only about 1.5. The analog( ms
figures for 1988-2000 produce a somewhat higher ratio (1.82), but one
that is still considerably hek)w the ratios in the preceding time periods. The
data for the other characteristics tell a similar story: the gap is projected to
narrow between the sk:" requirements of expanding and shrinking occu-
pations.

The last line of Table 8 shows the other reason tor slower occupational
upgrading in the future. Not only will the skill gap narrow between
expanding and shrinking occupations, but the actual amount of shifting
going on hetween expanding and shrinking occupations will decline,
Together, these two factors dictate the slower future pace for occupational
upgrading that we observed in Table 7.

The data in Tahles 7 and 8 tell a clear story about the extent of projected
future skill change. But it could still be objected that BLS projections tend to
underestimate the amount and type of occupational shifting taking place
(see Bish()p and Carter, 1990 ), and therefore that skill change estimates
based on these projections will be biased downward. There is sonic evi-
dence that recent I3LS projections, particularly in the first part of the 1980s,
did evidence this tendency

However, in relation to the data presented in Tables 7 and 8, two consid-
erations lessen our concern with this potential problem. First, the most seri-
ous I3LS underestimates pertain to the first part of the 1980s, when the
worsening of the trade deficit took its toll and occupational trends were
skewed by the loss of large numbers of blue collar jobs. This suggests that
relatively unusual events were responsibk: for some of this underestimate.
In fact, BLS projection estimates for the latter part of the 1980s, though still
underestimates, have turned out to be substantially chser to observed
trends in the occupational structure.

Mhe skill gap between
expanding and shrinking
occupations is projected to
narrow in the future.
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TABLE 7
The Effect of Occupation Employment Shifts

on Skill and Education Requiremrats, 1973-2000

1973-1979 1979-1986

BLS Projections

1986-2000 1988-2000

Skill Indices

(Ten-Year Rates of Change')

Handling Data 4.01% 5.07% 1.24% 1.31%
Verbal Aptitude 2.19 2.65 0.66 0.72
Length of Training (SVP) 2.13 2.38 0.53 0.59
Intellectual Aptitude 2.02 2.35 0.55 0.63
General Educational

Development (GED) 1.91 2.35 0.60 0.65
Handling People 1.71 2.45 0.72 0.72
Handling Things 0.57 -2.08 0.87 0.68

Education

Median Years Required 0.85 1.11 0.34 0.38

(Percentage Point Change')

Shares of Employment Requiring:

Less than High School 1.42% -1.51% 0.31%
High School Graduate -0.92 -1.51 0.55 0.55
Some College 0.57 0.59 0.11 0.13
College Graduate or Mole 1.77 2.46 0.74 0.79

* The data have been converted to ten-year rates of change to facilitate comparisons of these time
periods which are of different length: the change if the annual rate of change in these time periods
had continued for ten years.

Source: Authors' calculations. See Appendix for details.

Second, even granting that BLS projections for the 1990s may be prone
to some underestimation of change in the occupational structure, this
unde:esfimate would have to he massive indeed to change the basic sce-
nario presented here. In fact, given that the rates of skill upgrading shown
in Table 7 are one-third to one-fourth of those estimated for the recent past,
the amount of structural change shown by "improved" BLS projections
would have to be three or four times as great as in the official projections
simply to generaw skill upgrading at historical rates (which were actually
fairly modest). This suggests that substantial skill upgrading from occupa-
tional shifts is unlikely, even if the 13LS estimates are fairly far off

lo test this assessment, we calculated the skill upgrading implicit in Bishop
and Carter's "most prefer-ed" projection scenario (see Table 12, column 7),
The result; rather than the substantial deceleration suggested by the BLS pro-
jections, the amount of skill change suggested by their -most preferred" sce-
nario still represents a modest skiwdown compared to previous decades.'s
Thus, even I3ishop and Carter's dramatically optimistic projections do not
support the WbAybra, 2000 notion of a future "skills explosion."
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TABLE 8

Skill and Education Requirements
of Exp5nding and Shrinking Occupations, 1973-2000

BLS Projections

Skill Indices 1973-1979 1979-1986 1986-2000 1988-2000

Handling Data (0-6 scale)
(1) Expanding 3.57 3.75 3.37 3.31

(2) Shrinking 1.16 1.47 2.28 1.82
(3) Ratio-((1)/(2)) 3.08 2.55 1.48 1.82

Specific Vocational Preparation (SVP) (1-9 scale)
(1) Fxpanding 5.80 5.94 5.04 5.62
(2) Shrinking 3.77 4.17 4.17 4.49
(3) Ratio-((1)/(2)) 1.54 1.42 1.21 1.25

Verbal Aptitude (1-5 scale)
(1) Expanding 3.50 3.55 3.45 3.35
(2) Shrinking 2.31 2.45 2.94 2.59
(3) Ratio-((1)/(2)) 1.52 1.45 1.17 1.29

General Educational Development (GED) (1-6 scale)
(1) Expanding 4.17 4.22 3.65 4.03
(2) Shrinking 2.87 2.99 2.96 3.14
(3) Ratio-((1)/(2)) 1.45 1.41 1.23 1.28

Education

College Graduate or More Required (percent)
(1) Expanding 37.00/ 39.7% 27.9% 34.6%
(2) Shrinking 3.9 6.1 5.7
(3) Ratio-((1)/(2)) 9.49 8.45 4.57 6.07

Some College Required (percent)
(1) Expanding 22.8°/0 22. V/0 20.4% 21.0%
(2) Shrinking 12.4 14.2 16.9 16.5
(3) Ratio-((1)/(2)) 1.84 1.59 1.21 1.27

Median Education (years)
(1) Expanding 14.4 14.5 13.0 14.3
(2) Shrinking 12.3 12.4 11.5 12.4
(3) Ratio-((1)/(2)) 1.17 1.17 1.13 1.15

Rate of Occupational Shift (percent)

Ten-Year Rate* 5.4% 7.0% 3.2% 2.7%

* See Table 3.

Source: Authors' caiculations. See Appendix for details.
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In summary, contrary to the conventional wisdom, the data presented in
this section show that the move to a "service economy" will not automati-
cally produce a highly skilled job structure. This is because occupational
upgrading trends are not large enough to generate a substantial rise in job-
skill levels. Furthermore, projected rates of occupational upgrading actually
appear to represent a slowdown from upgrading trends in the past, trends
that were themselves fairly modest. Thus, if previous growth in the service
economy has not already produced a highly skilled job structure, future
growth by itself is even less likely to do so.

The Effect of Content Shifts Within Jobs
on Skill Requirements

So is all the talk of substantial skill upgrading in the economy just that
talk? Not necessarily What we have documented above is that structural
changedistributional shifts in the industrial and occupational composi-
tion of employmenthas not, and most likely will not, produce substantial
upgrading.' However, distributional changes are not the only way that skill
levels can rise in the economy.

As we discussed earlier, the other way is through changes within occupa-
tions; that is, changes in the content of task performance for a given type of
job. For example, if computers are now employed extensively within an
occupation where they weren't used at all 15 years ago, than the average
skill level in that occupation may have changed dramatically over the fif-
teen-year period. If the number and magnitude of these within-occupation
(content) changes are sufficiently high:then substantial skill upgr-ding can
he taking place within the economy even while the effects of structural
(distributional) changes are modest.

The problem is that we don't know the amount of content change that
has taken place in the recent past, nor do we have a clear idea of how much
is likely to take place in the future. One reason is that, while surveys like
the decennial Census, Occupational Employment Statistics (OES) survey
and the Current Population Survey (CPS) allow us to keep careful track of
changes in industrial/occupational diStributions, changes in job content are
not monitored as closely For example, while the CPS is done monthly and
the OES is conducted on a three-year cycle, there has not been a new edi-
tkm of the DOTthe only survey that tracks job content--since 1977. This
and other data problems (detailed in Spenner, 1988; Teixeira and Swaim,
forthcoming) make it virtually impossible to track content change accu-
rately at the economy-wide level (as we did with structural change).

Nor does the case study literature provide us with a clear window onto
the direction and magnitude of within-occupation change. It does not tell
us, for example, that where technological changes within occupations have
been large, there have been substantial rises in skill levels: a relationship
which, it' true, would allow us to make some reasonable inferences about
past and future content change.
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On the contrary, the message of this literature on technological change
might be summarized as: it depends (Spenner, 1988; Bailey 1989). There is
no necessary relationship between technological progress and skill upgrad-
ing. The change in employment patterns due to a given technology can
vary from large increases in skill levels to small increases to none at all or
even downgrading For example, Jaikumar's (1986) cross-national study of
flexible manufacturing systems shows essentially similar technologies
being deployed in a variety of ways in different countries.

The above suggests that the magnitude of recent job content change can-
not be estimated with much precision and that we should be cautious in
assessing the future direction of content change. Nevertheless, we believe
that areas of overlap between three sources of informationthe scholarly lit
erature, journalistic accounts, and the accumulating testimony of the nation's
business communityallow some limited conclusions to be drawn.

First, jobs today are more likely to require at least threshold levels of lit- .

eracy and numeracy (i.e., some facility with reading and simple arithmetic
computation). However, that is information technology being applied, and
as we have emphasized, there is no predetermined level at which this tech-
nology must be applied. Employers find it difficult to use workers who lack
these threshold sldlls and view these skills as a necessary condition for flex-
ible use of employees (i.e., retraining) in work situations.

Second, some jobs in "best practice" firms within certain industries (i.e.,
banking, insurance, textiles, apparel, metalworking, etc.) are being substan-
tially upgraded. In these firms, jobs are being restructured so that workers
are expected to independently solve technical problems that come up in
the course of their work, to learn new tasks on a fairly regular basis, and to
interact extensively with fellow workers, frequently as part of a "team." This
requires a set of skills that goes considerably beyond simple, threshold
levels of literacy and numeracy'

Third, "best practice" firms that are upgrading job skills to this relatively
high level are not the norm in the U.S. economy today, though they are
becoming numerically more important over time (see Commission on the
Skills of the American Workforce, 1990). That they are not numerically
dominant at the present time suggests that the upg,ling response is only
one possible response to a set of factorsthe spur of international compe-
tition, the rise of new types of markets that call for "flexible production,"
and the need to institutionalize responsiveness to rapid technological
change (Bailey 1989)that characterize the current business environment.
Other firms are responding to the same set of factors by altering produc-
tion in ways that leave job structures intact or even by "dumbing down"
new technohgies so they can he adapted to existing managerial practices
and the perceived quality of the workforce.
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We are aware that some leading researchers believe that substantial skill
upgrading within johs is generalizable beyond "best practice" firms. This,
for example, is Bailey's (1989) conclusion in his case study-based report on
changes in skill requirements. While Bailey correctly focuses on content
changes within johs as the most important aspect of changes in skill
requirements and provides convincing data on changing skill requirements
within certain firms, we do not believe his data justify an assertion of sub-
stantial, generalized content shifts.' In fact, given that his sample is rela-
tively small and selective (i.e., of progressive or "leading" firms), these data
seem more supportive of a "best practice" interpretation than a broader,
economy-wide judgement.

If the "best practice" interpretation is accurate, much of the current talk
about extensive job upgrading appears to represent a considerable exagger-
ation of the limited upgrading actually happening in contemporary work-
places. This viewpoint is corroborated by findings from a survey of employ-
ers conducted by the Commission on the Skills of the American Workforce.
According to this survey, only 5 percent of American employers believe
educational and skill requirements are rising significantly, while 80 percent
say their primary concern is finding employees with a good work ethic and
appropriate social behavior. This suggests that the amount of skill upgrad-
ing going on is indeed overestimated.

What accounts for this exaggeration? In our view, much of it is wishful
thinking, and what is desirable is confused with what exists. People who are
aware of the potential of new information technologies and of the ways this
potential is being tapped within workplaces by our economic competitors
view this as desirable, and assume that U.S. firms must be moving down the
same path. But the realities of technological adaptation, as we explained
above, are much more complicated.

Assessing Demand-Side Changes
Overall, the evidence presented here suggests that there may be a prob-

lem with an upskilling of the job structure, but not the problem people
generally think of. It is not that there has been (or will be) so much upgrad-
ing of the occupational distribution, or even that within-job upgrading has
become so extensive, but rather that the job structure is changing rather
slowly and irregularly In sum, there may not be too much upskilling of the
job structure, but rather too /itt/e. Put another way, there may be more of a
potential for upskilling than actual upskilling.

Whether this problem will continue into the future hinges on manage-
rial strategies, market pressures, worktbrce quality, public policy initiatives,
and other factors that will structure the organization and deployment of
technology by firms. This suggests that, if a highly skilled job structure is
desired for competitive or other reasons, it may be necessary for business,
government, and labor to consciously foster one. As we have demonstrated
in the last two sections, the growth of the "service economy" by itself, is
very unlikely to produce such an 01. liCOMC.



Our conclusion that, absent concerted action to encourage such a trend,
skill requirements are unlikely to rise rapidly in the next decade may seem
inconsistent with observed trends in the economic returns to educatkm in
the 1980s. A number of analysts have argued that, since the economic
returns to education , apidly escalated in the 1980s, the market is signalling
an increased demand for highly skilled workers and, hence, a rapid
increase in job-skill requirements (see, for example, Bound and Johnson,
1989; Burt less, 1990; and Blackburn, Bloom, and Freeman, 1990). By this
logic, the explosion of job-skill requirements is already here and the only
question is the extent to which this trend will continue in the future.

The data on increasing relative returns to educationwhich simply
means that the wages of more educated workers (e.g., college graduates)
have increased relative to that of less educated workers (e.g., high school
graduates)are not in dispute. All observers agree there has been a sub-
stantial increase in the wage gap between more- and less-educated workers
in the 1980s. But the assumed link between these data and increases in
average skill requirements is open to question.

To begin with, there is a disjuncture between skill and pay (see the dis-
cussion in "Industrial versus Occupational Shifts"), so jobs at the same skill
level are rewarded differently in different parts of the economy This means
that changes in the overall relative rewards for skill (i.e., in the returns to
education) are intrinsically an ambiguous indicator of changes in job-skill
requirements. As such, one must examine the underlying determinants of
the rise in earnings differentials before any causal link to skill changes can
be made.

Furthermore, even assuming that pay reflects skill, returns to education
are a relatiiv indicator and therefore bear no necessary relat. mship to over-
all changes in skill requirements. For example, a substantial downskilling of
the bouom half of the job structure would presumably increase the returns
to education (since the wages of workers with little education would
decrease relative to well-educated workers), while also producing an overall
decrease in job-skill requirements. Thus, an increase in returns to education
cannot logically be equated with an upskilling of the job structure.

Finally available data suggest that the story behind increasing returns to
education in the 1980s is, in fact, considerably more complicated than a
simple increase in job-skill requirements. Looking first at the descriptive
level, the relative returns to education increased in the 1980s primarily
because of declining wages for the less educated, not because of increasing
wages for the more educated. For example, Katz (1990) found that, from
1979 to 1987, the wages of young male high school graduates declined dra-
matically ( 20 percent), while the wages of young male college graduates
went up relatively modestly ( + 11 percent). Thus, about two-thirds (20/31)
of the increased wage gap between the two groups is attributable to the fall
in wages among the noncollegoeducated.
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Similarly, Juhn, Murphy, and Pierce (1989) found that the bottom 40 per-
cent of male high school graduates earn from 14 to 18 percent less than
comparable workers in 1963, while only the top fourth have gained in real
terms. Under the assumption that wages reflect job-skill levels, the fact that
wages for noncollege graduates have fallen so dramatically could (..-.ven be
viewed as evidence for a shift to bwer skill requirements for a large seg-
ment of the workforce (three-quarters of young male workers have not
completed college; over 50 percent have no more than a high school edu-
cation). This is not to say that such a broad deskilling has taken place, but
simply to emphasize that, on closer scrutiny, the wider pay gap between
educational groups is susceptible to a wide variety of interpretations.

Moving beyond the descriptive level, examination of possible factors
driving the increasing returns to education in the 1980s further suggests
that rising job-skill requirements may only be one of a multiplicity of causes
for this phenomenon. This can be seen most clearly by looking at young
(25-34) white males and at the earnings differential between college grad-
uates and high school graduates (only 10 percent of this group has not com-
pleted high school). It makes sense to focus on young male workers since:
(1) this group has experienced the most dramatic escalation in the returns
to education in the 1980s; and (2) this group is also likely to have been hit
particularly hzifd by skill requirement growth, if such growth has taken
place. A meticulous decomposition of factors affecting returns to education
for this group shows the following (Blackburn et al., 1990):

(A) The key labor market difference between the 1970s and 1980s for
this group was the deceleration in the growth of the relative supply
of college-educated workers. In fact, the growth in c(Alege-educated
workers in the 1970s was so fast that it actually drove down the
returns to education in that decade. Blackburn et al. found that
about one-quarter of the increased returns to education in the
1980s can be accounted for by a decline in the relative supply of
college-educated workers, allowing realms t:; education to
"bounce back" from the depressed levels of the 1970s.

(B) Another quarter of the increased earnings differential between col-
lege and high school graduates can be accounted for by industrial
shifts in the pattern of empbyment for each group. There is no a pri-
ori reason to associate these industrial shifts with higher pay for col-
lege graduates, due to higher skill requirements in certain indus-
tries. Indeed, it seems at least as reasonable (if not more so) to sup-
pose that employment shifts toward lower paying industries among
high school graduates are implicated. In this instance, loss of industry
premiums would appear to reflect a loss of industryspecific skills or
a loss of pure rents, rather than a shift to higher skill requirements.

(C) Finally, the decline in unionization accounts for another quarter of
the increased earnings differential between college and high
school graduates in the 1980s.
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All together, then, factors bearing no clear relationship to rising skill
requirements account tor three-quarters of the increasing returns to educa-
tion in the 1980s. This leaves one-quarter of the increased earnings differ-
ential that could conceivably be ascribed to increased skill requirements
driving up the relative demand for college graduates.

Even here, we believe that other factors besides rising skill requirements
shoukl not be ruled out. These include: employment shifts to smaller firms
through subcontracting; increased use of contingent workers; wage conces-
sion bargaining; and even downskilling of work for the less-educated.

At this point, it should be noted that Blackburn ct al. performed the same
decomposition for white men, aged 25-64, and were unsuccessful in
explaining any of the increase in earnings differential for this group, mak-
ing the unevlained residual much larger (though the magnitude of the
increased differential was much less to begin with). We do not believe, how-
ever, that the size of the residual for this group can be taken as proof for the
rising skill requirements thesis. More direct evidence is needed to sustain
such an interpretation, especially since it fails to hold up for the 25-34 age
group, where it should bgically

Despite this objection and others we have raised, we do believe that some
part of the unexplained residual for young male workers can he reasonably
ascribed to rising skill requirements. But this fractOn of a residual is hardly
enc .gh to justify talk of a dramatic rise in skill requirements. In fact, results
on this level seem quite consistent with the analysis offered in this report,
which suggests relatively modest recent growth in skill requirements.
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employment shifts to
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Supply: Changes in Labor Force Growth
and Composition

The argument addressed in the first part of this paper is essentially a
demand side argument; i.e., that the demand for skills is rising dramatically
due to changes in the job structure. As we have seen, substantial demand
increases are much less certain than suggested by the conventional wisdom,
and will not follow automatiolly from structural Clange in the economy.

But the other side of the conventional wisdom is a suppfr side argument,
now also widely accepted by the media and policymakers. This argument
centers on the idea of a "labor shortage," a shortage that is said to have two
dimensions. The first dimension is an aggregate labor shortage that will
supposedly create tight labor market conditions in the 1990s. The second
dimension is a specific shortage of workers with adequate levels of skills
and educatioii, which will produce a skills mismatch between available jobs
and available workers.

Changes in Labor Force Growth
This section deals with the first claimthat an aggregate labor shortage

will be created by a slow-growing labor force in the 1990s. The argument
here is that slow population growth will result in slow labor force growth
which, in turn, will tighten labor markets, forcing employers to raise wages,
reach farther down in the labor queue, and/or invest in latxr-saving tech-
nology This argument may seem particularly at odds with reality given the
current economic downturn. Nevertheless, even if the recession lasts sev-
eral years, there may still be a long-term effect of slow population and labor
force growth on future unemployn. .11 rates.

The first part of this argument, that slow population growth will result in
a slow-growing labor force, is by itself relatively unobjectionable. Popula-
tion growth projections do suggest that the labor force will grow quite
slowly in the 1990s. The latest BLS projections suggest an annual growth
rate of a little over 1 percent, compared to almost 3 percent in the 1970s.

However, it should he noted that, even here, there are some grounds for
uncertainty. Immigration levels are notoriously difficult to assess and pre-
dict, so it is possible that immigration levels may exceed n estimates
for the 1990s. For instance, the National Planning Associat . timates of
future immigration flows run 50 to 130 percent greater ,,A.1 those pro-
jected by BLS (see Belous, 1990). This difference in immigration estimates
suggests that the labor force may grow 15 to 40 percfmt faster than the BLS
is currently projecting.



The next part of the argument is more obviously flawed This is the
assumption that, given slow labor force growth, the necessary result will be
tight labor markets, with resulting low unemployment rates and upward
pressure on wages.' One obvious problem here is that slow labor force
and population growth should also slow the growth in demand for goods
and services (barring an export-led boom), which in turn, slows the growth
in demand for workers. Thus, while slow labor force growth could conceiv-
ably be associated with tight labor markets, it !s by no means a logical con-
sequence of such slow growth. Tight labor markets, in reality, depend on a
number of different factors (for example, productivity) with no one-to-one
relationship to labor force growth rates. (It is worth noting that a recent
article by a BLS economist (Sargent, 1988) also states that an aggregate
labor shortage in the 1990s is unlikely.)

Given this, it comes as no great surprise that the slow labor force growth/
tight labor markets connection is not borne out by recent data from advanced
industrial countries. These data, displayed in Table 9, clearly show that slow
labor force growth cannot be counted on to tighten up labor markets and to
reduce the unemployment rate. For example, France, which had very slow
labor force growth 0.5 percent per year) in the 1979-1988 period, had a 4.5
percent increase in the unemployment rate. Similarly, Germany and Italy had
labor force growth rates of just under 1 percent per year in this period (close
to the rate predicted for the U.S. in the 1990s), while the unemployment rate
in both countries went up about 31/2 percentage points.

TABLE 9
Labor Force Growth and Other Economic Indicators, 1979-1988

(Selected OECD Countries)

Manufacturing
Change in

Unemployment
Country Labor Force Compensation' Productivity2 Rate

(Annual Rates of Change)

France 0.5% 2.0% 1.9% 4.5%

U.K. 0.7 2.3 1.8 2.9

Germany 0.9 2.4 1.5 3.4

Italy 0.9 1.6 1.8 3 5

Japan 1.1 2.1 2.9 0.4

U.S. 1.7 0.4 1.0 0.3

1 Real hourly compensation.
2 Gross domestic product per employee, 1979-1987.

Source: OECD.
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One obvious reason for these disjunctures between labor force growth
and change in the unemployment rate is productivity growth. Compared to
the U.S., these countries all had relatively high rates of productivity growth,
which helps explain how their unemployment rates could go up, even
while new workers were in short supply. Conversely, the low productivity
growth rate in the United States helps explain how our unemployment rate
could go down, even with a relative abundance of new workers. (This trend
has become even sharper in the recent past (1984-1990), with a three-
point drop in the unemployment rate, accompanied by falling real wages.)

Thus, with attendant positive changes in the unemployment rate and
wage growth, extrapolating from slow labor force growth to an aggregate
labor shortage is not justified by the recent experience of industrialized
countries. In fact, this experience suggests that slow labor force growth
could be associated as easily with an increased unemployment rate as a
decreased one. Furthermore, an aggregate shortage, even if it appeared, is
no guarantee of strong wage growth. This would appear to depend on
increasing labor produaivity and other factors bearing no clear one-to-one
relation to the tightness of the labor market.

Changes in Labor Force Composition
The other part of the "labor shortage" argument is the claim that a ve-

cific shortage of workers with adequate levels of skills and education will
appear in the 1990s. This is because the skill levels of jobs will go up dra-
matically while, at the same time, the slow-growing labor force will be
increasingly dominated by minority and other disadvantaged workforce
entrants with low skill levels. The resulting skills mismatch between avail-
able jobs (p'resumed to be in professional, technical, and other high-skill
occupations) and available workers will lead to a shortage of adequately
skilled and educated workers.

We have already seen that one side of this argument is suspect. It is clear
that skill levels in the job structure are not rising as fast as described in the
Workforce 2000 report and similar analyses. Skill levels ma); in fact, be ris-
ing rather slowly, depending on the magnitude of within-occupation skill
changes, which in turn, is dependent on such imponderables as managerial
strategies, market pressures, public policy initiatives, etc. Indeed, the prob-
lem with job skills is that they may be going up too little (given the exigen-
cies of international competition), rather than too much.

The other side of the skills mismatch argumentchanges in labor force
compositionhas more merit. However, while the pr(portion of minority
labor force entrants will increase somewhat, it is not clear that the labor
force will be dominated by low-skill minority and "disadvantaged" work-
force entrants. There are several reasons to be very skeptical of this claim.



To understand these reasons, it is first necessary to clarify what we should
look at when we look at "workforce entrants." Workforce entrants, properly
defined, should include the total number of workers who enter the work-
force over a period of time, both those who replace workers exiting from the
workforce (from death or retirement) and those who add to the total number
in the workforce. For example, in an economy of 100 workers, 20 workers
might come into the workforce over ten years, while ten retired over the
same period of time, resulting in a workforce of 110 (100 + 20 10) at the
end of the period. But, despite the fact the net increase in the workforce was
only ten (110-100), the actual number of workforce entrants should still be
set at 20, so that we can include the ten workers who replaced those retiring.

Now a lot of the conventional analyses don't do this. They only look at the
net increase in the workforce (in our example, the rise of ten) and ignore
those workforce entrants who, in effect, replace exiting workers. This was the
basis upon which the famous chart in Workforce 2000 was constructed; the
chart showing that native white males comprise only 15 percent of workforce
entrants to the year 2000, compared to 47 percent of the total workforce in
the base year of 1985 (p. 95' According to the chart, the places of native
white males in the workforce will be taken by nonwhites (20 percent of
workforce entrants), immigrants (22 percent) and women (64 percent)."

But the focus on net entrants distorts the picture, ignoring the many
workers who simply replace those exiting from the workforce (see Labor
Month in Review, Month?), Labor Review, January 1989). Ths is the reason,
for example, why white males make up a such a small proportion of work-
force entrants, calculated on a net basis. Since white males are easily the
largest group of workforce leavers, most white male workforce entrants
simply replace these leavers, rather than contributing to a net increase in
the workforce.

The data in Table 10 illustrate this point. While white non-Hispanic males
will make up only about 12 percent of net workforce entrants, they will
actual?), be almost one-tbird (32 percent) of total workforce entrants. This is
because white non-Hispanic men will be the dominant group (almost one-
half) of workforce leavers. Thus, white non-Hispanic workforce entrants
have to replace all these workforce leavers before they can contribute to
net workforce growthhence, the deceptively low figure of 12 percent.
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TABLE 10

Woddorce Entrants and Leavers, 1988-20001

Group

Total

Entrants Leavers

Net

Entrants

Education Levels2

Percent

Completed

Mean
Educa-

tion
Level

High

School College

(percent) (percent) (percent) (percent)

Total 100.0% 100.0% 100.0% 88.6% 25.6% 13.2

Men 48.4 57.1 38.0 86.5 25.2 13.1

Women 51.6 42.9 62.0 91.1 26.2 13.4

White Non-Hispanic 66.8 83.0 47.3 91.6 27.9 13.5

Men 31.6 48.2 11.6 90.0 27.7 13.4

Women 35.2 34.8 35.7 93.6 28.2 13.5

Black 12.5 10.0 15. 7 86.3 16.6 12.9

Men 5.7 4.8 6.7 84.9 15.3 12.8

Women 6.9 5.2 9.0 87.7 17.7 13.0

Asian and Other 5.5 2.2 9.6 91.4 40.6 14.0

Men 2.9 1.2 4.9 89.8 40.0 14.0

Women 2.6 0.9 4.7 93.4 41.5 14.1

Hispanic 15.1 4.9 27.4 63.2 12.0 11.1

Men 8.3 2.9 14.8 58.6 10.7 10.7

Women 6.8 2.0 12.7 70.5 13.9 11.7

1 BLS moderate growth projection.
2 Labor force participants, aged 25-34.

Source: Fullerton (1989), Table 14; and tabulations of 1988 CPS Earnings file.

Similarly, while white non-Hispanics (males and females) will contribute
less than one-half (47 percent) to net workforce growth, they will constitute
almost exactly two-thirds of total workforce growth. And, on the other side
of the ledger, minorities will contribute more than half (53 percent) of net
workforce entrants, while being a little less than one-third (33 percent) of
total workforce entrants. These figures do not suggest a workforce where
whites (particularly males) are virtually a disappearing species, but rather
one where whites (including males) will continue to dominate. This is
borne out by figures on the overall composition of the workforce, which
show the share of white non-Hispanics dropping only modestly-from 79
percent to 74 percent-while the share of blacks and Hispanics rises from
1 8 percent to 22 percent (most of this increase conies from Hispanics).



As with projected changes in job skills, the expected change in the
demographic compositkm of the workforce needs to be viewed in a histori-
cal context. For example, minority workers becoming an increasingly
important part of the labor force is not just an event that is expected to hap-
pen, it is well underway. In fact, the portion of the labor force composed of
minorities increased as much (or more) over the 12 years prior to 1988 as it
is expected to increase in the 1988-2000 period (see Fullerton,-1989, Table
1). That said, we agree that since many minority workforce entrants (partic-
ularly Hispanics) do suffer from educational deficits, there is a case to be
made for special efforts to make up these deficits (for example, FSL classes
for immigrants, dropout prevention programs, expanded access to college
programs). Such special efforts, however, should not hinge on engendering
a sense of crisis through misleading figures on workforce entrants.

Finally, it should be noted that it is technically possible to construct a
tyr)ology of the "disadvantaged" that would put them in the majority of
workforce entrants. This is usually done by combining minorities with
women, under the assumption that women have lower skills than men.
Such a disadvantaged category does include a strong majority (68 percent)
of workforce entrants (see Table 10).

There is only one.problem: women as a group don't really belong in this
category While it was once probably reasonable to assume that women as a
group did have substantially lower skills and educational attainment than
men, this is no longer a tenable assumption. As Table 10 demonstrates,
women labor force participants are now actually more likely to have gradu-
ated from high school (91.1 percent to 86.5 percent for men) and are more
likely to have completed college (26.2 percent versus 25.2 percent for
men). The greater educational attainment of women labor force participants
is evident among whites and blacks, but even more so among Hispanics.

We do not wish to imply, however, that labor market differences between
young men and women have been completely eliminated. For example,
there may still be skill differences due to differing content in educational
training. It must also he acknowledged that men and women continue to
receive different remuneration for similar work and that this is at least par-
tially due to wage discrimination. But none of this is sufficient to character-
ize women as educationally "disadvantaged."

Since minorities will not dominate as nev workforce entrants and
women as a group should not he included among the educationally disad-
vantaged, the argument that the future workforce will be dominated by
low-skill, disadvantaged workforce entrants clearly lacks empirical founda-
tion. Does this mean the skills of the workforcepresent and futuredo
not constitute a problem?

Women as a gmup don't
really belong in fan
educationally
disadvantaged category]
women labor force
participants are now
actually more likely to
haw graduated from high
school and are more likely
to have completed college.



We believe that the
problem with American

workers and students lies
less in the decline of their
cognitive skills over time

and much more in the
abysmal inferiority of

these skills relative to
their counterparts in many

other societies, particularly
our economic competitors.

Again, we feel there is a problem, but it is differentor at any rate,
broaderthan the one people generally think about. We have already said
that the greater role of minorities in the workplace does imply the need to
raise the high school and college completion rates of minorities. We
believe, howevei; that an equal, if not larger, problem lies in the generally
inadequate content of American education and employer training, especi-
ally relative to that received by students and workers in other countries
(see Bishop, 1989; Kazis, 1989; and Teixeira and Swaim, forthcoming, for
summaries of the evidence on this issue).

The point about the comparative international context of education and
training is crucial. We believe that the problem with American workers and
students lies less in the decline of their cognitive skills over time (in fact,
the magnitude of this decline tends to be considerably exaggerated23) and
much more in the abysmal inferiority of these skills relative to their coun-
terparts in many other societies, particularly our economic competitors.

Because of this, there seems little doubt that our economic competitors
have a broader base of worktbrce cognitive skills with which to pursue
technological innovation and productivity enhancement than we do. This is
clearly a problem, but, equally clearly, it has little to do with the changing
demographic composition of the workforce. Instead, it has everything to do
with the quality of the U.S. worktbrce as a whole, of which changing demo-
graphics is only a relatively minor aspect.



Overall Wage and Income Trends

Previous sections have reviewed the expeaed skill and educational
requirement trends and the anticipated changes in the size and composi-
tion of the labor force. We have gone beyond the conventional analysis of
these trends by assessing their overall impact and by placing them in their
historical context. This section broadens the analysis to include what the
conventional wisdom leaves off the table: how expected changes in the job
structure are likely to affect the standard of living of the American work-
force. 'll) pursue this inquiry, we examine past and future wage trends and
income growth.

A distinctive aspect of recent income growth is that there has been so lit-
tle of it For instance, median family income (in 1989 dollars) grew from
$32,844 in 1979 to $34,213 in 1989, a growth of just $137 (0.4 percent) per
year. In contrast, median family income grew $779 (2.7 percent) each year
between 1967 and 1973, or some six times faster. Family incomes also grew
slowly in the 1973 and 1979 period (0.9 percent or $283 annually).

The slowdown in income growth can also be seen in terms of per capita
incomes, which grew just 1.45 pment annually from 1979 to 1988, or
about half as fast as in the 1948 to 1973 period (see Table II). Further
hisight can be gained by disaggregating per capita income growth into its
demographic componentthe ratio of adults to childrenand the under-
lying income growth per adult. This is necessary since per capita income
will grow simply if an increased proportion of the population are adults
(who receive most of the income) and a decreased proportion are children
(who receive hardly any direct income). Disaggregating in this manner
shows that recent adult income growth has been at a rate (1.18 percent) just
40 percent of that achieved in the early post-war period.

TABLE 11

Per Capita and Per Adult Income Growth

Income Growth

1948-1967

Per

gpita

2.!.:5%

Per

Adult
Adult/

Population

(Log Annual Rates)

2.90%

1967-1973 3 16 2.42 0.74

1973-1979 1.72 0.86 0.86

1979-1988 1.45 1.18 0.27

1988-2000 1.69 1.56 0.13

Source. Authors calculations. See Appendix for details.

A distinctive aspect of
recent income growth is
that there has been so
little of it.
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character of income
growth; that is, an
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income growth while
compensation growth
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There has also been an important change in the character of income
growth; that is, an acceleration of property income growth while compensa-
tion growth has collapsed (see Table 12). Or, in other words, a much larger
proportion of total income growth in recent years has been accruing to
owners of property (stocks, bonds, real estate, and so on). For instance,
property income per adult grew 3.7 percent annually from 1979 to 1988,
substantially higher than the growth of the 1967 to 1979 period but less
than in the earlier post-war period.' Reflecting this trend, property income
accounted for a very large share of recent income growth (22.6 percent),
much larger than in earlier periods.25

There are several important implications of this shift toward property
income. One consequence is increased income inequality since property
income disproportionately accrues to the richest 10 percent of the popula-
tion. Another worrisome aspect is that this acceleration in property income
primarily reflects higher returns to wealth rather than rapid growth in
wealth (which has actually decelerated). It is the high real interest rates of
the 1980s, not additions to wealth, which are responsible for the boom in
property income (see Mishel and Frankel, 1990).

What matters most to the majority of families, however, is compensation
growth. There are two components to compensation growth per adult (see
Table 13). One component reflects changes in hours worked per adult-a
measure of the degree to which families are "working harder" or "more"
(for example, through more two-wage earner families). The other compo-
nent is the growth of hourly compensation. Thus, total labor income per
adult can increase through "working harder" and/or through "higher pay"

Compen-
sation

Per

Adult

TABLE 12

Income Growth By the Toe of Income

Property
Income

Per

Adult*

Contribution to
Total Growth of Income Per Adult:

Compen-
Total sation

Property
Income
Growth

Self-

Employed
Income

(Log Annual Rates)

1948-1967 3.25% 4.48% 100.0% 76.3% 16.3% 7.5%

1967-1973 2.60 1.42 100.0 75.9 12.3 11.8

1973-1979 0.85 2.44 100.0 74.6 16.6 8.8

1979-1988 0.83 3.70 100.0 70.0 22.6 7.4

1988-2000 1.26 2.95 100.0 67.9 24.7 7.5

* interest, Dividend, and Rental Income.

Source: Authors calculations. See Appendix for details.



TABLE 13
Labor Income Growth

Contribution to Total Growth
of Compensation Per Adult:

Compen- Compen- Compen-
sation Hours sation Hours sation

Produc- Per Per Per Per Per
tivity* Adult Adult Hour Total Adult Hour

(Log Annual Rates)

1948-1967 2.58% 3.25% 0.38% 2.87% 100.0% 11.7% 88.3%

1967-1973 1.70 2.60 -0.21 2.81 100.0 -8.1 108.1

1973-1979 0.48 0.85 0.07 0.92 100.0 -8.2 108.2

1979-1988 1.24 0.83 0.14 0.69 100.0 16.9 83.1

1988-2000 1.34 1.26 0.21 1.05 100.0 16.7 833

* Nonfarm business output per hour growth.

Source: Authors' calculations. See Appendix for details.

The data in Table 13 show that since 1979, labor income growth has not
only been historically low, it has also increasingly come frwn "working
harder" rather than from "higher pay" For example, Table 13 shows a col-
lapse of hourly compensation growth in the 1980s, despite an acceleration
of productivity growth. In fact, hourly compensation growth since 1979 has
been minimal, just 0.69 r _.rcent annually, and just one-fourth of the rate in
the pre-1973 period. (Other data suggests that hourly compensation may
even have fallen during the 1980s; see Mishel and Frankel, 1990). Finally,
hours worked per adult has been rising since 1979, reversing the
1967-1979 decline, and contributing 16.9 percent of the total rise in adult
compensation growth.

These aggregate changes in labor income mask important trends for sub-
groups of the workforce and different types of pay. An analysis of the under-
lying components of hourly compensation growth shows a collapse of
fringe benefit growth (falling from 6.24 to 0.30 percent annual growth) and
a pickup, but still small growth, in hourly wages (see Table 14). Despite
overall wage growth, however, real hourly wages of the great bulk of the
labor force-the over 80 percent of wage and salary workers who are pro-
duction or nonsupervisory workers-declined significantly in the 1980s.
(Much of this .can be explained by the shift to low-wage industries (see
Mishel, 1989; Costrell, 1988)) Falling citierage real wages for a majority of
the workjbrce is pmbably the most distinguishing characteristic of income
growth in the 1980s.

Falling average real wages
for a majority of the
workforce is probably the
most distinguishing
characteristic of income
growth in the 1980s.



The issue is not only
whether incomes and

wages will grow but also
whether the earnings of

large segments of the
Kerkfotce will even

recover to their levels of
the late 1970s.

TABLE 14

Growth of Wages and Compensation Per Hour

All Workers

Nonsupervisory and
Production Workers*

Wages

Compen- Fringe and Compen-

sation Benefits Salaries Wages sation

Per Per Per Per Per

Hour Hour Hour Hour Hour

(Log Annual Growth Rates)

1948-1967 2.87% 7.58% 2.72% 2.44% 2.60%

1967-1973 2.81 7.81 2.51 2.16 2.48

1973-1979 0.92 6.24 0.48 0.24 0.70

1979-1988 0.69 0.30 0.73 0.67 0.60

1988-2000 1.05 0.57 1.09 N.A. N.A.

* This group comprises over 80 percent of wage and salary employment.

Source: Authors' calculations. See Appendix for details.

These adverse labor market trends have affected the earnings of young
workers the most, particularly the three-fourths of young workers who do
not have a college degree. Katz and Murphy (1990) report that in 1987,
young male high school graduates with one to five years experience earned
real weeldy wages 20 percent lower than in 1979 and less than in 1963.

Similarly Harrison and Gorham (1991) report that real witges for work-
ers aged 25-34 fell 7 percent from 1979 to 1987. The wages of .'oung black
and white men in this age group fell even more: 22 percent and 10 percent,
respectively Finally, the wages of young black women, who already had
very low earnings, fell 4 percent.

This wage deterioration among the vast majority of workers and :ng

workers in particular, should set the context for how we evaluate in ic
and wage trends in the 1990s, Me issue is not only whether inconws
uages will grow but also whether the earnings of large segments of the
workforce will even recover to their levels of the late 1970s.

To investigate this issue, we used the BLS economic projections of jobs
and Licomes to the year 2000 (results shown in Tables 11-14). Per capita
income growth to the year 2000 is expected to remain sluggish at the
growth rate of the post-1973 period (see Table 11). A somewhat more opti-
mistic indicator is adult income, where annual growth is expected to rise to
1.56 percent. This is significantly better than recent experience but far
below the early post-war growth rate, Property income, however, will con-
tinue to comprise a large share of income growth (nearly one-fourth), sug-
gesting further incremes in income inequality (see Table 12).
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F;iture compensation growth is expected to have the same character as
that 01 recent yea-; (see Table 13), Hourly compensation growth will he
somewhat better than in the 1979-1988 period (1.05 percent vs, 0.69 per-
cent), hut not much different than in the 1973-79 period (1.05 percent vs.
0.92 percent), and far worse than pre-1973 standards. Moreover, hourly
compensation growth will continue to be significantly less than the
expected increases in productivity Finally, hours worked per adult will con-
tinue to increase at about the 1979-1988 rate.

Whether hourly compensation for production and nonsupervisory work-
ers will ivverse its decline cannot be derived from the BLS projections and
remains a critical question. One indication of the trend is that average
hourly earnings for these workers have been falling since both 1986 and
1988, the base years for the projections to the year 2000.

There are reasons to believe that wages will not accelerate in the 1990s
as much as the BLS projections imply (which are based on a Dau Resources
Inc. (DRI) model). This is because the equation used to estimate future
wage growth does not adequately take into account the major changes in
the wage setting process that have occurred in the 1980s. Ikr example,
both union and nonunion wages grew more slowly in the late 1980s than
would have been predicted by trends in inflation, unemployment, and pro-
ductivity (see Wachter and Carter, 1989).

This shift to lower wage growth is the result of institutional changes in
the labor market, including lessened worker bargaining power, and the rise
of performance pay systems and contingent work (see Mitchell, 1989). If, as
we expect, this trend toward weakened wage growth is not reversed, then
the BLS projections may severely overstate future wage growth.

The possible overprediction of wage growth by the BLS/DRI model is fur-
ther suggested by an analysis of the wage equation perfbrmance in recent
years.' The model accurately predicted wage growth through 1985 hut
Overstated cumulative wage growth from the end of 1985 to the end of
1989 by roughly 2.5 percent. And, for 1988 and 1989 (the first two years of
the BLS projections), the overprediction was about 0.7 percent each year'
Thus, errors in prediction could account for most of the 1.09 percent
annual growth in wages predicted by BLS. Given these overpredictions of
recent wage increases, it is plausible that wage growth in the 1990s will not
he as high as projected by BLSperhaps at hest equalling the sluggish
growth of the 1980s. If so, this could mean the same thing as in the 1980s
for the majority of the workforce: continued stagnant or falling average real
wages.

There are reasons to
believe that wages will not
accelerate in the 1990s as
much as the BLS
projections imply, If so,
this could mean the same
thing as in the 1980s for
the majority of the
workforce: continued
stagnant or falling average
real wages.



We have shown that the
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wrong or misleading and,
in crucial respects,

actually point us in the
wrong direction for dealing

with continuing economic
change.

Conclusion

The evidence reviewed above casts considerable doubt On the conven-
tional wisdom concerning the evolution of the U.S. economy and the future
of the American worker; the conventional wisdom we have characterized as
the "labor shortage/supply push" viewpoint. In fact, we have shown that the
main tenets of this conventional wisdom are either wrong or misleading
and, in crucial respects, actually point us in the wrong direction for dealing
with continuing economic change. In our view, the future of the American
worker, absent conscious and sustained policy intervention, is more likely
to look like the following:

* Increases in job-skill requirements due to upgrading of the occupational
structure will be modest and less than in the past. Furthermore, while
skill changes within jobs could conceivably have a large impact, there is
no evidence that such large-scale job enrichment will take place. Thus,
rather than too much upskilling of the job structure in the 1990s, there
may be too little.

* A general labor shortage will not occur simply because the labor force
will grow slowly in the 1990s. Nor will the changing demographics of the
workforce necessarily produce a serious shortage of adequately skilled
workers. While an increased proportion of minorities among workforce
entrants does pose a problem that needs to be addressed, the assertion
that most future labor force entrants will be minorities or otherwise edu-
cationally "disadvantaged" is simply not true. A more important problem
with workforce entrants will be that the quality and content of education
received by most entrants, minorities and whites, may not provide an
adequate basis for future technological innovation and productivity
growth.

* Projected economic trends will not eliminate the income problems of
the 1980sslow overall income growth and declining compensation for
a majority of the workforce. For example, wages will continue their slug-
gish growth in the 1990s and may, as in the 1980s, fall for large portions
of the workforce.

The key policy implication of this scenario is that the "supply push"
approach will not produce desired impmvonents in labor market perform-
ance or productivity. This is because the &stades to U.S, economic growth
do not lie only; or even mainly, with the quality of the workforce. Just as
important (perhaps even more so) are demand-side problems rooted in the
sluggish response of U.S. employers to changing technological and market
conditions. Workers cannot fill high-skill jobs if such jobs are not widely
available, regardless of their levels of "human capital." Thus, simply improv-
ing human capital levelswhether this be through greater education and
training of American workers or through higher immigration levels of edu-
cated workers--is not, and will not, be an adequate response to our labor
market problems.
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Instead, emphasis should be put on implementing technology and reor-
ganizing work based on higher levels of skill to achieve high-productivity
growth. This means elaborating a positive program to encourage the "high-
skill path" throughout the economy, especially with reference to employer
strategies in the workplace, since different strategies lead to different skill
levels of jobs. One component of such an approach is adopting policies that
essentially force employers to train and use more highly skilled workers.

For example, we should consider adopting a uniform training levya 1
percent payroll taxthat employers would either have to pay to the gov-
ernment or use internally for the upskilling of work and workers. This
would be one way to constrain the choices available to employers and
encourage the high-skill approach to work reorganization.

Of course, policy initiatives to encourage the high-skill approach should
not be limited to a payroll tax, Choice among other policy options should
be guided by a basic principle: employers face a choice between the high-
skill and low-skill approaches to work organization, so policy should make
it more difficult for them to select the low-skill approach. Thus, policy alter-
natives like works councils and worker participation in management
should be encouraged, since they make it more difficult to rely on low-skill,
routinized work organization.

Another important policy implication is that substantial upgrading of the
U.S. workforce cannot be accomplished through simply improving the skills
of minority or "disadvantaged" workforce entrants. Instead, the key lies in
improving the skills of the workforce as a whole, both workforce entrants
(including minority entrants) and those already in the workforce. Moreover,
the point of improving workforce skills should not be to "match" the skills
required for an improbable future explosion of professional/technical and
other high-skill jobs, but rather to provide a solid base of workforce quality
from which a widespread upgrading of job content, as described above, can
be pursued.

This suggests that training and educational policies are properly viewed
as active policies that might alter our growth path rather than reactive poli-
cies that passively adapt to existing or expected jobs. In this sense, broad
upgrading of worker skills, coupled with policies that encourage employers
to utilize a more highly skilled, more empowered workforce, can become a
constituent part of a policy mix favoring a "high-skill path" for the U.S.
economy as a whole.

A final and critical policy implication is that an upgrading of workers' liv-
ing standards is not likely to happen through the "natural progression" of
current economic trends. The key instead lies in achieving greater wage
growth, part of which entails higher productivity growth. Higher productiv-
ity growth, in turn, will be hard to attain without adopting the high-skill
path for the economy described above.

Emphasis should be put
on implementing
technology and
reorganizing work based
on higher levels of skill to
achieve high-pmductivity
growth. This means
elaborating a positive
program to encourage the
"high-skill path"
thmughout Me economy.
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But even attaining higher productivity growth may not be enough. This
is because there has been a slowdown in wage growth r ;ative to both pro-
ductivity and property income growth, reflecting the oventfl weakening of
workers bargaining power, union and nonunion. Thus, it will probably also
be necessary to redress the weakened bargaining power of workers (for
example, through reforming labor laws, raising the minimum wage back to
historic levels, etc.) in order to achieve satisfactory wage growth. In this
sense, the "high-skill path" for the economy should be identified more
broadly as the "high-skill, bigh-ume path."



Appendix

General Methodology
When considering the possibility of a future mismatch between the skill

levels of jobs and the skill levels of workers, the hypothetical mismatch can
be defined in a number of different ways:

(1) between new jobs and workforce entrants;

(2) between the overall job structure and workforce entrants;

(3) between new jobs and the workforce as a whole; and

(4) between the overall job structure and the workforce .1s a whole,

These possibilities are illustrated in Table A-1 below.

New Jobs

All Jobs

TABLE A-1

Possible Mismatches between Workforce and Job Structure

New Workers All Workers

1 3

2 4

This definitional distinction between possible types of mismatches is
poorly understood, as evidenced by the way data is adduced to support the
skills mismatch thesis. The implicit definition of the skills mismatch in
Wbrkforce 2000 and most other analyses is between skill levels in the job
structure as a whole and the skill levels of workforce entrants (box 2), while
the data offered as evidence for this mismatch is typically about new jobs
aid workforce entrants (box 1).

This disjuncture between definition and evidence is unacceptable for a
number of reasons. First of all, even assuming that one should confine one's
attention to workforce entrants (boxes 1 or 2), it makes little theoretical
sense to focus exclusively on new jobs (box 1). The jobs potentially avail-
able to worktbrce entrants include not only newly created jobs but also
"old" jobs as they become available through promotions, quits, retirements,
and death. In other words, new workers are not neatly channeled to new
jobs, but rather diffused through the job structure as a whole as they enter
into the labor market. This is illustrated by the fact that the number of pro-
jected workforce entrants (42.8 million) is more than twice the number of
projected new jobs (18 1 million).
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This suggests it is preferable to look at the job structure as a nIhole (box
2), as implied by the popular definition of the skills mismatch. This is essen-
tially what our analysis focuses on when we look at the effects of composi-
tional shifts on average pay and skill levels.

So far we have confined our discussion to the rota of lable A-Ii.e., the
distinction between analyzing new jobs and all jobs when looking at
changes in the job structure. But what of the columns? What of the distinc-
tion between analyzing new workers and all workers when kmking at
changes in the workforce?

M we mentioned earlier, discussions of future worker-job mismatches
tend to be confined, on the worker side of things, to the question of work-
force entrants, so this distinction is essentially ignored. Following this stan-
dard practice, we have kmked only at workforce entrants when analyzing
the worker side of the mismatch in this report. Our point has been that,
even if one wishes to look just at workforce entrants, it is necessary to look
at total workforce entrants rather than net workforce entrants, in order to
avoid getting a distorted picture.'

While we have followed the standard practice of examining the character-
istics of entrants and tried to make it more accurate on its own terms, we
are not sure that the standard practice is correct. In fact, we believe that the
distinction between new workers and all workers is pertinent and that a
strong case can be made for examining the mismatch between all workers
and the job structure as a whole (box 4), rather than just between work-
force entrants and the overall job structure (box 2). This is because compe-
tition for avdilable jobs is not confined to workforce entrants and, especi-
ally, because the task requirements of jobs held by old workers may change.
This means that the question of future workforce quality cannot logically be
confined to the question of the quality of workforce entrants (as proxied in
most analyses and in this report by demographic characteristics), but should
address the quality of the projected future workforce as a whole (hence
shifting the analysis to box 4 in the diagram). Without this broader perspec-
tive, one might miss large changes which affect incumbent workers and the
existing job structure, both of which dominate the total labor market. We
intend to pursue this line of analysis further in a subsequent report.

A remaining issue is how one should examine or characterize changes in
the job structure, such as changes in the occupational composition of
employment. Many analyses have focused on the relative growth rates of
different occupations while other analyses have focused on the absolute
growth in employment. Both methods are misleading. Our method is to
examine how changes in the occupational structure affect average pay or
skill levels by "shift-share" analyks which take into account the amount of
compositional shifting and the differences between expanding and
shrinking occupations. The more an occupation expands or contracts its
employment share, the more weight it is given in our analyses.
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TABLE A-2
Employment Levels, Growth Rates and Changes in Employment Share

Occup
ation

Period 1

Employment
Level

(millions)

Share

Employment
Level

Period 2

Share

Growth
Rate

Change in:

Employment
Level Share

(millions) (millions)

#1 10 10% 20.0 13.3% 100% 10.0 3.3%

#2 30 30 60.0 40.0 100 30.0 10.0

#3 15 15 22.5 15.0 50 7.5 0.0

#4 30 30 42.0 28.0 40 12.0 2.0
#5 15 15 5.5 3.7 63 9.5 11.3

Total 100 100 150.0 100.0 50 50.0 G.0

Table A-2 illustrates the problems with examining either rates or levels of
growth and the importance of examining employment shares. First, com-
paring occupations #1 and #2, we note that both occupations have the
same growth rates (100 percent), double the average growth rate of 50 per-
cent. Because occupation #1 is much smaller (10 million or 10 percent of
the workforce in period one), it is clearly not as important in the overall job
structure, even though it grows as quickly as occupation #2. This can be
seen by the fact that an additional 10 percent of the worktbrce end up in
occupation #2, while only an additional 3.3 percent end up in occupation
#1. So, one needs to exanline the initial size of a group as well as its
growth rate.

Second, comparing occupations #1 and #4, we note that #4 has a larger
change in employment (12 million vs. 10 million), but, since mcupation #4
started from such a large base (30 million), this larger change of employ-
ment level is consistent with a smaller employment share in the second
period. So, a large change in employment level does not necessarily imply
increased importance in the economy

Third, since occupation #3 grows only at the average growth rate (50
percent), this (ccupation has no change in employment share and cannot
affect skill levds (or any other characteristic of the job structure) despite
adding 7.5 million jobs.

Finally, occupation #5 has the most significant shift in employment share
(down 11.3 percent), despite having the second lowest change in employ-
ment level (down 95 million).
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All these points illustrate how the central role of changes in employment
share cannot be captured accurately by data on the number and type of
new jobs and/or the relative growth rates of different occupations or types
of occupations. The key to properly analyzing compositional change in the
job structure lies instead in analyzing the eatixinge of shares betuven occu-
pations (in our example, 13.3 percent employment share is exchanged
between occupations #4 and w.5 (shrinking) and occupations #1 and #2
(expanding)).

This concept is helpful in understanding data presented in the report on
the skill (and pay) gaps between expanding and shrinking occupations (see
Tables 3 and 8). In our example, we would compare the skill level of
expanding occupations (#1 and #2) to the skill level of shrinking occupa-
tions (#4 and #5). This would be done by saying the skill level of expand-
ing occupations is 75.2 percent due to occupation #2 (10/13.3) and 24.8
percent due to occupation #1 (3.3/13.3). Similarly, the skill level of
shrinking occupations is 15 percent due to occupation #4 (2/13.3) and 85
percent due to occupation #5 (11.3/13.3). These computations allow the
skill gap between expanding and shrinking occupations to he assessed
(which could then be combined, if one wished, with information allow the
shift in employment share to generate the overall shift effect on skill levels).
Again, all this illustrates the centrality of analyzing employment share
changes when assessing shifts in the job structure.

Industrial and Occupational Data
The industrial and occupational shift effects are based on separate shift-

share analyses of major occupations and industries (see Tables 2, 3, 7, and
8). The industrial analysis consists of payroll employment in nine one-digit
industrial classifications (e.g., mining, construction, durable manufacturing)
in the private, nonagricultural economy. Analysis of the occupational data is
of dvilian employnlent in the ten major occupational groups, excluding
farming, fivestry, and fishing.

The coverage of the two data sets differ in that the occupational data
include the public sector am.' agricultural workers not in the tarming, for-
esti); and fishing occupation (a small group). The use of an additional cate-
gory for occupations (10 versus 9) slightly biases the results towards show-
ing larger effects of occupational change.

The aggregate nature of the categories was dictated by the fact that the
revisions of the occupational definitions eliminated all historical series
other than the one published by BLS of major occupational categories
(Klein, 1984). As it turns out, however, a more disaggregated analysis would
probably not yield differing results. For example, that was the case when we
analyzed BLS occupational projections with both a ten category and with a
foq-six category breakdown. In addition, Costrell (1988) shows that a
more disaggregated historical analysis of industrial shift effects yields results
comparable to our aggregate analysis.
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It should be noted that the industrial data are more reliable than the
occupational data because they are derived from establishment surveys
rather than household -urveys. 131.S Associate Commissioner Toni Plewes
(1990, P. 7) recently wrote that "occupational data from households may be
expected to continue to have notorious shortfalls. These data suffer from
improper specification, skill level inflation, underreporting, and impreci-
sion. Acwrdingly, fill- many purposes, occupational analysis, particularly in
an industrial context, will continue to rely primarily on information col-
lected from establishments."

Comparison of occupational data from estahlishments and households
shows that households report significantly more workers in higher skilled
categories (the executive, sales, and professional shares are 4.0 percentage
points more) and fewer in low skilled categories (clerical and service occu-
pational shares are 3.6 percentage points lower). This is confirmed in ear-
lier research hy Mellow and Sider (1983). The historical household occupa-
tional data we use therefore could overstate occupational upgrading. The
extent of this bias depends on the degree to which skill level inflation has
increased since 1973.

Pay Levels
Hourly wage and compensation (wages and fringe benefits) data used

in the shift-share analyses are drawn from the BLS Employment Cost
Index series publication showing pq levels by major industrial and occu-
pational groups in the private sector (see Tables 4 and 5). The data are
for March, 1988.

It was necessary to derive the pay data lcir mining from the pay data on
goods producing industries and the other constituent sectors (manufactur-
ing and construction) using hours data from 'fable 6.11 of the National
Income and Product Account (NIPA). Also, pay data fiir the three categories
within the service occupations were derived by applying the structure of
relative full-time weekly wages within this category to hourly wages and
compensation. Finak, the ECI presents pay data for an aggregate of profe.s-
sional and technical workers which were then disaggregated based on the
structure of relative full-time weekly wages. Shares of employment used ftir
these disagsregations were taken from the full-year CPS employment
coun

Skill Indices
All skirl indices in this report (see Tahle 7 and 8) are taken from the Dic-

tionary of Occupational Titles (DOT), a compendium of occupational titles
in common use in civilian US. labor markets. The compendium is based on
survey information collected at irregular intervals by job analysts for the
US. Employment Services. A variety of information about each occupational
title is contained in the DOT, including ratings of the educational develop-
ment, training time, physical capabilities, teniperanlents, and aptitudes nec-
essary for the job, (For more information on how these ratings were con-
structed, including formal definitions and coding schemes, see the Hand-
book fir Malyzing jabs (U.S. Department of Labor, 1972)) There have been



four editions of the DOT: 1939; 1949; 1965; and 1977 (a fifth is due out in
1991). The last of these contained information on some 12,855 different
occupations.

The skill ratings for occupational groups in our analysis were based on
scores from the 4th edition. The specific indices we used from this edition
were the three worker functions (handling data, people, and things), two of
the worker aptitudes (intellectual and verbal), the general educational
development measure (GED), and the length of training or specific voca-
tional preparation (SVP) measure (see Miller, Treiman, Cain, and Roos
(1980) for useful disausions of each of these measures).

Aggregating from detailed DOT titles to occupational groups was done in
the following manner. First, 4th edition scores j. three-digit 1980 Census
occupational codes were obtained from an ICPSR data set put together by
England and Kilbourne (1988). (For the tangled history of how 4th edition
scores were weighted into 1980 census codes, see England and Kilbourne,
1988, as well a.s Miller, et al., 1980, Appendix F). We then weighted the
scores for 1980 three-digit occuptional codes into aggregated groups,
using a detailed occupational distribution drawn from the 1988 Current
Population Survey (CPS) annual averages.

For Table 8, coding of two of the DOT indiceshandling data and verbal
aptitudewas modified so that the level of complexity increases with score
instead of decreasing as in the original coding scheme. This coding change
in no way affects the substantive nature of results presented in this table.

Educational Levels
The educational requirements of occupations are based on the educa-

tional levels of incumbents. These are drawn from unpublished BLS tables
based on the March 1988 CPS (see Tables 2, 7, and 8). The educational level
for each occupation is the median level and the distribution of workers by
educational level, which are derived from wage and salary, employment
counts.

BLS does not tabulate educational levels of the workforce by industry
Our educational data tbr major industries are based on tabulations of the
1988 CPS earnings file for a sample of private nonagricultural wage and sal-
ary workers (see Table 2). Here, because of computational difficulties, we
use mean rather than median educational levels.

Personal Income and Wage Data
The analysis of past income and wage growth is based on NIPA data (see

bbles 11.-14). Expected growth is lya.sed on BLS employment projections
from the November 1989 111ontb4' Labor Rel iew and unpublished tables, all
of which match NIPA definitions.
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Personal income is defined as the sum of all market-based incomes, both
lahor income (wages and fringe benefits) and property income (rent, divi-
dends, and interest) with self-employed income (farm and nonfarm) not
counted as either labor or property income but included in total personal
income. These data are from NIPA Table 2.1 and are converted to constant
dollars using the fixed-weighted personal consumption expenditure index.

Historical hours data are from NIPA Table 6.11, while Valerie Personick of
BLS provided hours estimates for 1988 and 2000. Population and the num-
ber of adults are from the Economic Report of the President, Table B-31.

Productivity growth is based on the BLS series for the nonfarm business
sector, with expected growth based on BLS estimates (Saunders, 1989, p
24). Production worker average hourly earnings are from the BLS series
with total compensation estimated by assuming, conservatively, that fringe
benefits of production workers grew at the average rate in each time period
(the ECI supports this t'or the 1979-1988 period, there are no data for ear-
lier years).

Annual rates are expressed as natural log changes to facilitate the decom-
positions of total growth. For instance, compensation per adult equals the
product of hours per adult and compensation per hour. Given this, the log
change of compensation per adult equals the sum of the log change of
hours per adult and the log change of compensation per hour, thus allow-
ing total growth in compensation per adult to be distributed to the two fac-
tors. The contribution analysis in bble 12 is based cm the share of the
change in the specific income component relative to the total change (i.e.,
neither in logs nor annualized).
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Endnotes
This is the introductory paragraph of a November 16, 1990 cover letter
for the distribution to the U.S. Department of Labor (1990).

2 See, for example: "Needed: Human Capital," Business Week, September
19, 1988; "A Centennial View" The Wall Street Journal, June 29, 1989;
"Education a', Work," The Washiwton Post, August 6, 1989 ; "Skills Vs.
Jobs," New Ibrk Tinies, September 25-27, 1989; and "Education: The
Knowledge Gap," The Wtill Street Journal, February 9, 1990.

3 This term was first suggested to us by Richard Rothstein.

It is also true that a "skills mismatch" can occur even if skill require-
ments remain unchanged or grow modestly when the quality of the
workforce is declining. To our knowledge, no one is arguing that this is
the scenario behind the "developing skills mismatch."

5 in fact, "skill inflation" in occupational data implies that our analysis
oterstates the significance of occupational upgrading. See Appendix.

Other computations we have made suggest that these ratios may vary
depending on the time period and data source used. For example, some
alternative computations show stability in the ratios of the characteristics
of expanding and shrinking occupations between the 1980s and the
1988-2000 projections. However, all computations show that the ratios
of the characteristics of expanding -rid shrinking occupations will he
narrower in the future than in the 1970s. Moreover, all alternative com-
putations show substantially less occupational shifting in the futtire than
in either the 1973-79 or 1979-1986 periods, as well as substantially
less overall pay and educational upgrading due to occupational shifts.

Workfbrce 2000, p. 98, Table 3-8. It should he noted that these figures,
and others that purport to give "education requirements," are ultimately
based on the amount of education actually achieved by job incumbents
at a given time (in this case, 1984), hi actuality, the true educational
requirements of johs in 1984 are not known, hut are assumed to corre-
spond to the educational levels of job incumbents,

Education is only a rough proxy for the skills actually needed on a job.
This is why it is desirahle to look at direct measurements of job skill
requirements. Such direct measurements can he obtained from the Dic-
tionary of Occupational Titles (DOT), a detailed survey of occupations in
civilian U.S. labor markets conducted by the U.S. Emphyment Service.
The most recent, 4th edition of the DOT (1977) contains skill ratings of
12,855 different Occupations.

The three skill scores quoted here are the three components of the
DOT measure of General Educational Development (GED). For details
on the GED and an explanation of the different skill levels for language
(GF,I)--I.), math (GED-M), and reasoning (GED-R). see the I landlxxklbr
Anallzhig Jobs (11.S. Department of Labor, 19'72).
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9 These statements are from Thm Plewes (1990, p, 7), BLS Associate Com-
misskmer, and Janet Norwood (1990, p. 4), BLS Commissioner.

10

11

The substantive complexity measure is a factor-analytic score created
from DOT variables tapping general educational development, voca-
tional preparation, relationship to handling data, and worker aptitudes.
For more detail on this measure see Miller, Treiman, Cain, and Roos
(1980), Appendix E

This comparison was done on the level of major nonfarm occupa-
tkmal groups, a relatively aggregated set (10) of occupational catego-
ries used by the Current Population Survey (CPS). This was necessary
because the historical data available to us was on the major occupa-
tion level. However, while we could not use more disaggregated cat-
egories for the historical analysis, it was possible to do this for the
projection analyses. These results, using the detailed (46) CPS occu-
pational categories, show only minor differences from the projection
estimates presented in Table 7.

12 Our results appear to differ from their's primarily because our change
estim'aes for the 1970s are lower than their's; not because our's from
the 1980s are so high. Our relatively low estintates for the 1970s may
reflect our exclusion of 1970-73 which, if like the 1960s, may have
been years of relatively fast skill growth.

It should also he noted that McGranahan and Ghelfi (forthcoming), as
well as alternative computations done for an extension of this paper,
also show a slowdown in the 1980s relative to the 1970s. As with How-
ell and Wolff's, these other computations include the 1970-73 period.

13 See Levin and Rumberger (1989) for an earlier analysis along similar
lines. Their analysis is confined to educational categories and does not
quantifY rates of change. However, their basic conclusions about the
effect of changes in the composition of employment on skill levels are
similar to ours.

15

It should be noted, however, that not all estimates .show the same extent
of future narrowing of the skill gaps between expanding and shrinking
occupations. For example, some alternative computations (for an exten-
.sion of our research) using different data sources and slightly different
time period.s suggest .stability in the skill gaps between the 1980.4 and
the projected years. However, all computations show that future skill
gaps are le.ss than those of the 1970s. Ali computations also show sub-
.stantially less shifting and, most importantly, les.s overall change in skill
characteristics in the projected years than in either the 1970s or 1980s.

Our actual calculations on the Bishop/Carter data were performed in
the following way First, we crosswalked the occupational categories in
the Bislur/Carter bble 12 into the 10 major nonfarm occupational cat-
egories we used for our analyses. Based on the crosswalk, we then per-
formed exactly the same shift-share analysis on the Bishop/Carter data

ci
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that we performed on our own data, producing estimated shifts effeas
in each of the skill categories displayed in our Table 7. Sample shift
effects (ten-year rates of change) from the Bishop/Carter data are: 3.3
percent for handling data, 1.8 percent for GED, and 1.7 percent for SVP

(length of training).

It should be noted that our findings in the previous section did not con-
trol for the effects of industry shifts on skill levels. This was because we
wished to demonstrate that, even on the relatively favorable terrain
used by Workforce 2000 and other analyses, their claims do not hold up
to close scrutiny. In a future report, however, we will present findings
from a detailed industry-occupation analysis of structural change.

17 "Goes beyond.' should not be confused with simply "more of" For
example, even at "best practice" firms, the level of academic skills
required does not appear to be terribly high (see Levin, Rumberger, and
Finnan, 1990; and Brown, Reich, and Stern, 1990). Instead, the key
requirements are for the social and "higher-order" skills upon which
problem-solving, adaptability and team work are based.

18 On the other hand, we must take issue with Bailey's analysis of occupa-
tional upgrading. His analysis, based on the 1988 BLS employment pro-
jection, makes essentially the same mistakes as the Workforce 2000
report. By confining his analysis to the educational requirements of net
new jobs, he exaggerates the effect of occupation shifts on job skill
requirements. As discussed in section 2.3, this effect is modest and slow-
ing down over time, so Bailey's use of occupational shifting as part of
his upgrading argument must be questioned.

19 Much the same could he said about other studies that connect
upskilling to changes in the relative structure of wages (for example,
Juhn et. al, 1989; and Katz and Murphy, 1990). The connection to
upskilling typically relies on interpretive assumptions concerning the
meaning of residuals or unobserved components of demand side
change, or both. Direct evidence is notably lacking.

21

52

The Workforce 2000 report appears implicitly to recognize the prob-
lem. The baseline scenario for their analysis assumes a 7 percent unem-
ployment rate in the 1990s, hardly an indicator of a tight labor market.
Another scenario, their "world deflation" scenario, assumes almost a 10
percent unemployment rate, while even their most optimistic "technol-
ogy boom," scenario assumes a rate of just under 6 percent (p. 56).
Clearly these assumptions belie the tight labor markets predicted in
other parts of the report.

Though this is not made clear in the Workforce 2000 chart or accompa-
nying text, "white" is apparently defined to include Hispanics. Thus, the
"native white" category also includes many Hispanics ( immigrant 1lispan-
ics are included in the chares immigrant categories), while the non-white
categories include, for all practical purposes, only blacks and Asians.
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22 Women are included in the non-white and immigrant categories, so the
three categories are not mutually exclusive.

23 For example, results from the National Assessment of Educational Pro-
gress (NAEP) show only slight change in students' cognitive skills since
the early 1970s: reading proficiency up slightly, science proficiency
down slightly, and mathematics slightly up or slightly down, depending
on age group (Ogle, 1990, Tables 1:4 and 1:6). As The Condition of Edu-
cation puts it, "(s)tagnation at a relatively low level appears to describe
the level of performance of American students..."

The property income growth in the 1970s accelerated over that of the
1960s primarily because of pension legislation that required employers
to place more funds in defined-benefit plans.

25 This is also 50 percent greater than property's share of total income in
1979 of 14.9 percent.

26

27

28

Niles Gault of DRI was k.nd enough to compare the predicted values
against acwal values for 1985 through 1989.

The overprediction is somewhat lessened by adjustment factors in the
model. On the other hand, the wage growth projections do not take
into account the negative effect of employment composition shifts.

Technically, this point also applies to the usual discussions of new jobs,
since new jobs are usually taken to mean only net new jobs, with no
accounting of jobs created that simply replace old, disappearing jobs in
the economy. Thus, total new jobs may vary considerably from net new
jobs. In fact, it would probably be instructive to construct a 3 x 3 table,
that included net new jobs, total new jobs and all jobs on the rows,
along with net workforce entrants, total workforce entrants and all
workers on the columns. Lack of adequate data on disappearing or
"dying" jobs in the economy makes this particularly difficult to do.
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